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A SYSTEM FOR CLASSIFYING VEGETATION
IN CALIFORNIA1

~y tI~,a~nT A. ,]~,:~,q~l’~~

Among tim invenfories needed for lbe mana.gemen~ of our game
are those concerned with vegetation cover. Because this cover

invol~’es many plant species and forms ~.rowJn~’ under a variety of cli-
matic, soil, and moisture conditions while subjected to a wide range of
treatmeu~ by man and boast, fi~ventorying it umlally filtroduecs problems
of classification. Nany systems for classify]nZ all or paris of’ this vegeta-
tion cover have been devised, but most of them have limitations preventing
their ~eneral adoption. Most of them also have depended whol}y upon

~Vllile ~roun~l obs~n’vation~ haw ]ll~llly 1~o]11~ ~1~
some instances are indispensable, undor certain ~:onditio~s llmy are

veg,d~ion cov,~r. Ch]¢~f amon~ the advanf~ffos of tlm ~rmm,1
the ability to see such vegetation dcIailv as indix’Mmfl ~pc,ie~ ~1~�1 mid~er-
growth, llowever, for area delineation fl~e ~.round toelmique
upon oblique or horizontal views hi which the f.re~’round-ba~.k~r~mnd
factor produces erroneous impressions of both areas m~d ve~otation
position. Thus many classi~ca/io~ boundaries are determinable, if at all,
only throu~’h considerable trax’el and search.

~kerJal phoIos offer a technique that has many advantages over
grmmd observations alone. This teehnkiue is especially useful when the
vegetation classification is based upon specified proporti-ns o~ the cover
or ground occupied, when base maps are not of high quality
date, and when time and hinds are limiting" factors. On lhe essentially
verli~al views of a~rbtl phof~s foregrmmd-ba~d~grm]nd differences are
no~li~’ibh~, tim vari~us rmrt,s ot~ tim v(’g(,l~lt.~m cm)lT)l~x (ox~’ludin~’ under-
growth) appem" ]it t.he~r true proporLio,~s, and most. b(nmdm’i~,s arc
clearly evident. The addilion or w~(~talion details (und(~rstory, (~le.) by
~rmmd ol)serx’~ti(m.caa then be rondo with a mininmm of lime and field
travel by ~sing t he plmto classification as the control. Oil lhe olher hand,
llscrs of the photo technique sbouhl be:~r in mind tlmt aori~fl photos are
rarely maps o~t account of inherent characteristics tlmt cause areas to
appear in other titan their true sizes and shapes. Chief among these
characteristics arc: (1) the varial:hm in perspective ~rom vortical at the
center of the photos ~o a deg’ree o£ obliqueness at flwir od~,cs, aml (2) the
variation in distance between subject aud .camera lens that causes differ-
cnccs in scale whenever the ground Js not level. Bil~ despite t:bese char-
aeteristics the areas will appear in their true relationships to the ~errain,
and the size and shape distortions can be removed in the process of trans-
ferring the photo areas to maps.

a Ntll)lnilted for lmbllc;ttirm Jm)o, 1 9-I7.

COOl)er~ttion with th~ lJniversily o[ (~tlifornia.
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Part of a classification system that has been designed to encpmpass"down.to a 40-acre minimum. In addition, it is a part. ......of the intensification_. " ¯

all of California’s natural vegetation without losing the character of its                                                                .
many transitional conditions, that is capable of flexible interpretation,
and that is based upon the use of aerial photos 1 will be described here.
Although not specifically develope~l for game management purposes, this
classification system is as applicable to game management as it has proven
to be in other fields. While the system has been designed for the use of
aerial photos, it can also be applied to ground mapping if the photos are
unavailable.

By themselves, the classifications presented may not furnish all the
information needed for particular localities or projects. Their purpose is
to provide, first, simple inventories that effectively stratify the vegetation
complex into significant parts, and second, frameworks upon which sub-
sequent intensifications by area, composition, or use can be added with-
out duplicating previous efforts. These simple inventories serve not only-
the needs of most over-all surveys of large areas but ~lso present a
standard for discussions among game mhnagers, foresters, range man-
agers, watershed managers, and others concerned with the natural vege- " ~.::’
tation cover. The frameworks provide bases for finer breakdowns of
areas (edge types, etc.) or species, or for an ecological classification such " ’~ ’~
as that suggested by Graham (]945).~ Such finer breakdowns also Call
be used in small blocks as detailed samples of the broader classifications, ~. ~. ~ ., .. ... .,, ,~
thereby reducing the amount of detailed work that would otherwise be
necessary. Any detailed classification will be facilitated and more accu-
rately located by having the broader classifications to use as a control

These classifications and techniques of application are products of
the California Forest and Range Experiment Station, a unit of the
United States Forest Service. More specifically, they represent the joint
efforts of several individuals under the leadership of A. E. Wieslander,
Chief of the Division o~. Forest Economics. Their development can be
followed through a number of articles and office manuals, the most per-
tinent of which are Wieslander (1935) ;Burks and Wilson (1939) ; Wies-
lauder, Jensen, Wilson, and Burks (]942); Wieslander m~d Wilson
(1942) ; and Forest Survey staff (1947). Inits original form the system
was used to inventory a considerable part of California and contiguous
western Nevada, and maps of this work are available from the experiment
station. The ground-mapping technique of that form became obsolete with
the adoption of aerial photos prior to World War II. At the war’s end
the remainder of California was classified from photos, but only on a
very extensive basis to provide certain forest statistics (Wieslander and
Jensen, 1946). The over-all distribution of vegetation types, as then
determined, by acreage (Table 1) and location (folded map), are repro-
duced here. The modernized form of the classification system is now
essel~tial part of the station’s state-wide timber inventory,~ for which
all commercial timberlands and intermingled areas are being classified~

!
x In particular, those covering most of California--vertical photos of arouJ~d three|

tncl~es to the mile (1:20,000 ) sca~�, t~ken on panchromatic film with a minus-blue filter!
and an 8~-lnch lens. ]Photos that present greater detail than these would, of course,
be usable.                                                                                  ’~

’~ A classification of the vegetation cover’s ecological (successional) stages,
dotermiued from a combination of pertinent vegetation and habitat factors.

¯ ~ This project is one unit of tim nation-wide forest survey being conducted by
United States Forest Service to ascertain and correlate data on the present supplies of
timber an4 other forest products, growth and loss rates, present consumption, probable
requirements, and other facts pertinent to balancing the Nation’s timber budget.
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......................... ....... -.._ -. = ..... . .- .... down to a 40-acre minimum. In addition, it is a part of the intensification o,
and extension of that inventory to be conducted by the State Division of
Forestry on lands outside the national forests.

TABLE I

Areas of Vegetation Types in California

Thousand PercentTyp~ acres

l~ne ............................................................................... 4,58[ 4.0
Redwood ........................................................................... 1,78~ 1.8
Douglas-fir ......................................................................... 2,28~ 2.3
Fir ................................................................................ 1,757 1.7
Pin~--Douglus-fir--F~r~ .............................................................. 7,23~ 7.2
8prate ............................... , .............................................
Lodgepolo pine--Whi~bark plne~ ...................................................... 2,03~ 2.0
I~non pine and Juniper ...................................................... : ........ 3,20[ 3.2
Minor conifers ...................................................................... d0~ .
Woodland~ .......................................................................... 2,457 2.5
tV~odland--Orusss ................................................................... 7,~7(] 7.5
Ch~rral .......................................................................... ’9,866 9.8
Coastal sagebrush ................................................................... 2,249 2.2
0rent Basin sagebrush ............................................................... 5,071 ] 5.1
Dcs~r~ ............................................................................. 24,27U 24.2
Bushy herbs ........................................................................
Grass .............................................................................. 10,3~ 10.3
Marsh ............................................................................. 79 .1
Barren ............................................................................. 1,414 1.4
~ulfivated and Urban--Indus~rial .....................................................13,704 13.7

Total land area .................................................................. 100,354 100.0

~ Includes pine--Douglas-fir. Pine--Fir, Pine---Douglas-fir--Fir.
~ Areas too small to be represented.
s Includes Lodgepole plne~Mountain hemlock, Whltebark plne---Foxtail pine.
~ Includes dense stock of Woodland--Chaparral, Woodland--Sagebrush, where the hardwoods predominate.
e Includes open stock of Woodland--Chaparral, Woodland--Sagebrush.

Four sections of the system are presented here. The first concerns
a basic photo classification of vegetation-cover and other land status ele-
ments ; the second a vegetation species classification, which is not obtain-
able from the photos alone ; the third a type classification ; and the fourth
a density classification. While the four together comprise a complemen-
tary group, the first can be considered either by itself or in any combina-
tion with one or more of the last three. A further ~lassification, ttlat of
age classes of tree stands, is also a part of the system, but is not included
in the present paper.

~ection I. Olassific~tion of the Yegetution-oover and
Other Land StatusElements

This is the basic classification. It segregates the natural vegetation
complex into units that are generally identifiable on aerial photos and
tllat have significantly different uses. Then, to provide for complete area
coverage, certain other land-status elements are also included. With a
field background in photo interpretation, the classification is wholly
obtainable from the aerial photos now generally available. Tllis classifica-
tion is usable either by itself or as a framework upon which the other
classifications can be added.



,

The Units Recognized t0 be iucluded in the inveutory. Similarly, the aerial view in Figure 80B

The elements of this classification, their definitious, and the symbolsshows a grass area with stringers, some ~ery small, of hardwoods; not a

adopted to designate them are: ~rass-hardwood mixture such as is illustrated in Figure 80A. If the
smaller areas are important to the inventory, provision for them should

C~Commcrcial c~affcrs (~ig. 64)~(~ouifcrous tre(’s such as lmn(lerosa piue,:
redwood, Dough~s-flr, while ilr, h~dg(,pole pine, aud Gibers that are considered

be made t]lrollgh lowered area-lllhliluullla or special designations.
of value for lumber, pulpwood, and related uses. Signifiaalxt occurrence of the elements is specified in terms of the per-

K~oncommerclal conifers (Fig. 65)--Coniferous trees such as wbitebark pine,centage of ground covered. Although the limits to be given have been arbi-
knobcone pine, pibon pines, bigcone-spruce, junipers, and others tlmt are con- trarily established, experience has proven thelu both adequate to show
sidered of little or no value for lumber, pulpwood, and rela(ed uses.

the techniques employed. ~ach elelllellt is considered separately. CH~Ha~dwoods (Fig. 66)~Broadleaved trees such as oaks and madrone. Aspen
and willows are also included, cial conifers are considered significant if they co~er 5 percent or more

S~Ghapar~’at (Fig. 67)~Shrubs such as manzanitas, scrub oak, cbamise, moua- 0[ the grmmd. Other trees (noncommercial conifers and hardwoods)
taia-mahegany, and others that are mostly tail in statm’e and heavily likewise considered sig]lifica~ dow~ to 5 percent wbeu they arc llot
branched, mixture with commercial conifers; but when so mixed their lower limit

T~Sa~ebr~sh (Fig. 68)~Shrubs such as the sagebrushes, blt£erbrush, wild-]S 20 percent. For all other elements the lower limit is 20 percent. Fig-
buckwheats, and others that are mostly low iu stature and slenderly brancbed,
together with such taller ass~miatos as coyote brush amt creosotebush,

ure 59 illustrates the densities represented by these limits. .They are
applied only to the portions of

F~Bushy herbs (Fig. 69)---IIm’buceous plants such as ferns, Klamath weed, ~]la elements exposed to ttm sky ;
~.ooly mules-cars, and oihm.s Hint are bushy iu size and cbaructer of growlh. 5 ~ 0 those under the canopy of ~allerG__Grass ()~ig. 70)~Grasses, sedges, and other associated hcrbuceous plan[s that ~~" . .:~

are not umh’r eullivalion. . ])lemellta} grolllld [)bsorvatioll8

~.I~Marsh (~’ig. 71)--Ar(,as of very poorly drained or l)urtially subnmrged soils ¯ ’ . if wanted. Vcgctati(m
supporling herhac~t)us vegetation such as samphire, cattail, and others char- ~ ]a ~,. ¯a ~ ~[ are judged 0n ~he basis of the
acteristic of those situations. ~    " ~ ¯ ~ ~ ~ ¯ ~l

¯ [~ ’ , ,, ,I space their ero~s cover.
. -, ,, ,,, Limitation to the size ofB~Bare ground (Fig. 72) ~Areas of hare soil and litter-covered ground that are

~,
¯

~. ~. ¯practically devoid of vegetatimu areas given recognition is also
R~Roc~ (Fig. 73)--Lava, talus, cliff, boulders, and other rock conditions that necessary if uniformity between

are pracHcally deveid (,f soil. ~0 ~ 0 workers is £o be maintained.
A~Cultlvated (Fig. 74)~Lands that are being cultivated for farm crops, regu- ~ Individual vegetation - e]emell~

larly-cropped natural h ylands, irrigated pastures, and fhllow fields.
~

~

areas will range ~rom very large
U~Urban~I~Mustrial (Fig. 75)~Residentia], business, and induscrial areas, tO very small, and somewhere

between there is usually a sizeClassification Principles beh)w which delineation is not
On the ground the above elements arc *mind either in single-element profitable. The hmation of this

stands (Fig. 77), where no more than one element occurs in significant limit will of course he deter-
amount or, except fro’ Cultivated and Url)an--li~dustrial, in multi-element
or mosaic stands~ (Fig 78) where signitlcant amounts of two or more Fmmm 59. Diagramattc representationmined by ead~ particular job’s

" ~ (,f the lmrcvntage limit~ used lu the classifica- requirelllent.s. For the State
occur intermixed. A ndxtur(~ ]nay (,(mtaht any e](~l~PlltS hut it must 1)(, a ,~,,,,s. The four squares have, reslmclively, 5,

true mixture, with the elements somewha.t uui [:orilt[y. dislR~rsed amm~g
:,,. 50, and 80 pcraent of tlmir areas blackened.                                                                  FOl’es~iutm~sitlcati°ns~ rvey°frcfl~q’edthe Californiaio ear-

one another (Figs. 78 aml 80A), and not a 1)al:ehy occurrence of differi~g
groups of elements (Figs. 79 m~d 80B). Where tl e latter conditim~ exisls,

li~,r, in which the inxmn~ory unit is the c()unt.y, the minimum established

proper treatmeut is the recognition of all distinct conditim~s and elimim~-
is 10 acres for contrasting classes and 40 acres for noncontrastiug classes.

tion of those frmu the iUVel~fory that are be]ow the established minimum-
In gefieral, the former involve changes in the presence of elements (e.g.,

area requirement. For example, the area iu Figure 79 is iu-part hard-
gSi[ (Grass, Chaparral, IIardwoods), SG (Clmi)arral, Grass),
~IIardwoods, Chaparral), C (Conifers)), while the latter involve changes

woods alone, in part grass alone, and in part chaparral alone or mixedin relative abundance among a cm,stant group of elements (e.g., GSI[,
with grass, not an over-all mixture of hardwoods, chaparral, and grass,g~1II,
The chaparral areas and one or more of ~he grass areas may be too small

~ Although the aerial-photo techni(lu(’ is emphasizod in this article, ground plml~,s         ~lass]~ying Techniques
are used as i]ltlstrat[OllS be(,~llso o~ the lal’g(q" alld lllor~ ~{llll]]i~ll’ V~IV8 lhlls
FigUre q6 shows a few examples of the elements ns they appear on l :2{L000-sc:tle a(u’ial

Depending llppn the availability o[ sui{al)le aerial photos and the

photos. Since species and growth characteristics over the State vary, local prelimbm .v ~.xperience and skills of the workers~ the c]assificatiml is a(laptal)]e to

])hoto interpretation, dther aerial-photo or ground techniques. Reasons have ah’eady been given
= The scfentiflc names of all plants mentioned are listed in Table 3, ~t the end of

this article.

i
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why the’ fornler is better if it is supported by preliminary ground obser-
itself as far as the features recorded provide the information needed. Thevations and occasional subsequent ground checks. Stereoscopic study of
acreage or location of grasslands segregated by tlmir content of shrubsthe photos will yield the maximum information, but is not always

essential, or trees might be cited as one example of information needed in game man-
,~gement. But more frequently this classification will find its greatest useWith either method the procedure simply requires observing the corn-in providing a flexible foundation for the remaining three sections, whoseposition of the vegetation, drawing boundaries where changes occur, anddescriptions follow.entering appropriate desig~ations in each delineated area to record its

composition (Figs. 81-84). For example, the single-element stand illus-
~ecti0n II. 01assification of the Vegetation ~peciestrated in Figure 77 wol~hl be designated C and the multi-element stand

in Figure 78 designated GSII..In the latter case the symbols are given file This is a classification of the dominant-species composition of the
order that corresponds with the relative abundance of the elements onregetation elements recorded under Section I. inasmuch as this involves
the ground. This record is made directly on the photo or map, which-the collection of information not generally recognizable on aerial photos,
ever is being used as a base. the data must be obtained by ground mapping. The vegetation-element

Judg]nent in estimating the percentage of ground covered by vege-boundaries are used as species-composition boundaries except where sub-
tation elements is developed and maintained through measurements along~li~’isions are needed to bring out important difference~.
representative line transects or comparisons with such guides as appear

The Units Recognizedin Figure 59.
The units of this classification are" individual or groups of plantVa~ue o~ the C~ass~cat~on

species. A list of California species, as prepared and used by the Cali-
Thd product of this classification will be an in-place record of tllcfl,rnia Forest and Range Experiment Station in its state-~vide Vegetation

gross characteristics of the vegetation cover capable of use in either sta-Type Survey, is presented with symbols to designate them in Table 4.*
tistical or map (Fig. 60) form. The classification will be sufficient untoFigures 85-88 and some of the others that follow illustrate a few of these

species.

Classif~catlon Principles

Like the vegetation elements, the species units will be found either
in single-species stands (Fig. 85), where no more tllan one species occurs
ili significant amount, or in multi-species stands (Figs. 86-88), where
significant amounts of two or more species occur intermixed. (What was
~reviously stated about mixtures vs. patchy occurrence of the vegetation
~lements also applies here.) The single-species stands are usually regarded
~.s "pure" stands and the multi-species stands as "mixed" stands, with
file latter either simple mixtures (Fig. 86), wtlere only one vegetation
element is involved, or mosaic mixtures (Figs. 87-88), where two or
.-lore elements are involved.

Significance here is specified in terms of the percentage of crown
~0ver occupied by individual species--determined separately for each
~egotation element. Where only one element is present the percentage
r~latcs to the total cover, but where two or more are present each element

~ :O~ls~itutesa separate total against which its own component species are
~dged. For example, in the single-element stand of Figure 86 all species
~rc considered with respect to tile total cover, while ill the mlflti-clemeat
~!and of Figure 87 the individual sagebrush species are considered only
~:itli respect to the sagebrush cover and the commercial-conifer species
~.ith respect to tlle commercial-conifer cover. The lower limit of signifi-
:ance for species within each element recorded is 20 percent; again
applying only to tlm vegetation exposed to the sky. Any species meeting
:!~is requirement is considered a dominant part of the complex. Where
::~lportant species are present in less amounts special designation can be

lVmun~’ 60. ~k saml)le map shoxving the classification of vegetation-cover and :ivelltO t]lem within the framework of the standard classification.
oti~er land st,~/~ elements. C ~ commercial conifers, K~ noncommercial conifers.

* Since this lis~ also includes those species most commonly found in game manage*H ~- hardwoods, S ~ chaparral, (~ ~ grass, B ~ bare ground, A ~ cultivated.
.-..-.nt inventories, the author consented to its inclusion in this paper.--Ed.

i
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To take fu!l advantage of the classification system each vegetation-Value of the Classification

element area delineated under Section I should be cousidered as a separateThis classification brings out differences between tile vegetal.ion
species-cmlaposition area, subject to boundary change only by subdivi-dements that result from the unequal values of individual species. Know-"
sion within the established limits. In £he state project previously melt-ing that an a~ea has commercial conifers is useful infornlation, but not as
timmd the subdivision limit has beeu set at 40 acres (the same as thatI:seful for many purposes as knowing whether the conifers are sugar
applied to noncoutrasting vegetation-element classes). Thus in the statepine or ponderosa pine, Douglas-fir or white fir, or mixtures of them. Not
project, individual species-composition areas may go dowu to the 10-acreqdy are present stand differences then indicated but also the future devel-
minimum of contrasting vegetation-element classes, where these have been:.p~nel~tal differences that wouhl follow logging. Similarly, the informs-
delineated under Section I, but no vegetation-element area will be sub-:ion that the hardwood cover of au a,’ea is California black oak rather
divided for species composition unless each resulting part exceeds 40!han Canyon live oak has ~nore ecological value than just knowing that
acres in size or involves an especially-significant species change over| !he area is covered with hardwoods. And among game management prob-
10 acres in size.

!                                                       I~.ms the distinctions between shrubs ]laving different forage values

Classifylng Technlques ’e.g., Figs. 85 and 86) may find importaut uses. Figure 61 gives the
~pecies classification of the stone area that is in Figure 60.Tliis classification is primarily a ground mapping operation inas-

much as the species units are seh]om directly identifiable on the aerial Av C i Y
photos now available. Some exceptions occur with very distinctive specie.~ G r
or where the photography is of superlative character, but even then theI ~v
bulkof the local species will be indistinguishable. On the other hand.

!

G c
considerable indirect help is obtainable from the photos. First, tl ~,v G
provide control for tile ground observation of species composition through                           B
the prior delineation of vegetation elements and second, they offer a
meaus for expanding the species classification beyond what is actually
seen on the ground ~hrough observable terrain and vegetational-associa-
tion relationships visible both on the ground and from photos. Makin.’.’
full use of these ~tids cannot help but expedite and increase the aecurae.v
of tile species classification over what can be done by ground observation~
alone.

The procedure first i~volves determining the dominant-species com-
position of each vegetation-element area or its subdivisions and thc~
recording that information by symbols on the aerial photos or maps. If
aerial photos are not used, all of the areas nmst be viewed at close enoW]:
range that the species can be identified and their abundance estimated,
at least with the aid of binoculars ; if the photos are used, only a portion
of the areas need be view(:d directly. The boundari(~s drawn for tile
tafion-element areas also serve for tbe species-composition areas. 0nly
where subdivisions of the vegetation-elemm~t areas are justified wiI1 addi. >
tional boundaries be drawn. When more than one domiuant species occurs
in au area, their relative abuudance on the ground is indicated by th,, G Av

6r Korder in which the symbols are recorded. For exa.mple, lhe area repr,’-
sented by Fi~’ure 88, conlposed of vegetation elements G I I SK, would l:..’.
given spccie.s symbols 11, V for eleme]~t lI, Cc ]’oz’ elcnlcnt S, and ])e f,,r Fro,m,.: Ill. A .ultlnl)le ma.p showing th,~ chtssificati,m ,,f v(,g,,tation Slmei,.s fro" tha
element ](. ]lecause o1: the illconspiCllOUS variations ill grassland (;()lllpt,~]-,..".,. :u’,,n as that in I,igurc 60. h\" =:’:-~ 1,Vhih,-l¢.af m:tnzanit.q, I; ---= Califm’nin black

} ~ = Barren, C :----- Canyon live oak, Cc : 3,Vedgeleaf ceanethus, Ci ~ Deerbrush, Cu
tiOll~ no species dis! }llet~ons of the grass elenlcut are attempted. Tile al’ell, .hivated, D =:= 1)ouglas-llr, (~ : -z_ Oregon ~vhite oak, Gr -- (~ras.% I(~ Knobcone pine,

represented by Figures 85 and 86, each. composed of only one vegetati,m~ :’:Ponderosa pine.

element, would be glveu species symbols Ci aml Af, Api, respectively. Tb. Section III. (~lassific~tion of the Vegetation Typesarea ill Figure 87, composed of two elements, would be given species sym-
bols Atr, J. This classification groups the vegetation-element areas (Se:..t~ m

Aids snch as those suggested for the classification of vegetation d,’-’-:cording (o broad’ and specific u.~e pattern.~. Cen.~iderable flexibility is
meats will likewise be of help in the judgment of dominant-species com-; :,~ibIe within ~lle framework of the basic vegetation-elenwnt classifies-
position. :!~n. The specifications 2o1’ any desired t.vpe classificati,,n may be quite

:..~lrictive (requir!ng complete similarity of elements for grouping), very
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broad (requiring only the presence or absence of a single element for(3) VEGETATION TYPES THAT LACK COM~IEROIAL CONIFERS BUT CONTAIN
grouping), or something in between, depending upon the purpose forHARDWOODS IN PREDOMINANCE OVER NONCOMMERCIAL CONIFERS:
which they are made. Furthermore, varying sets of specifications can be
established to permit study of the same area from different viewpoints. Woodla,~ (Fig. 101)--Hardwoods not associated ~vith chaparral, sage-

Except for any species identificatibn that may be needed, this elassifica,brush, or herbaceous elements.
Woodla~d--Chaparral (Fig. 102)--Hardwoods associated with chaparraltion can be made entirely through office interpretation of the vegetation-

and the chaparral is more abundant than any sugebrush or herbaceous elementselement classification, present.
The Units Recognized Woodland--~agebrush (Fig. 103)--Hard~voods associated with sagebrush

and the sagebrush is more abundant than any chaparral or herbaceous elementsThe set of specifications in use on the Forest Survey and Vegetati0~~.present.
Type Survey 0f California is given below. It illustrates the possibiliti~ ]Voodland--Grass (Fig. 104)--Itardwoods associated with herbaceous
of this type classification. With some combinations, the types listed corre-(other than marsh) elements and the herbaceous elements are more abundantspond with those in Table 1. than any chaparral or sagebrush elements present.

Significant subdivisions of the above four ~V~odland types on the basis
(1) VEGETATION TYPES THAT CONTAIN CO~.IMERCIAL CONIFERS: of species co~nposition are :

Pine (Fig. 89)--Ponderosa, Jeffrey, or sugar pines (the timber pines) ar~ Tanoak--Madrone (Fig. 105)--Tanoak, madrone, or Calif0rnla-laurel are
domlnantsx of the commercial-conifer stand in the absence of redwood, Douglas- dominants of the hardwood stand.
fir, or the true firs. Black oak--Oregon white oak (Fig. 106)--California black or Oregon

Redwood (Fig. 90)--Redwood is a dominant of the commercial-conih: white oaks are dominants of the hardwood stand in the absence of Tanoak--
stand, or giant sequoia is present. Madrone species.

Douglas-fir (Fig. 91)--Douglas-fir is a dominant of the commereial-coaif~ Live oaks (Fig. 107)--Interior, coast, or canyon live oaks are the only
stand in the absence of ponderosa, Jeffrey, or sugar pines, singly or mixed, ~r dominants of the hardwood stand.
redwood. Blue oak--Uali]ornia

Fir (Fig. 92)--True firs (white or red) are dominants of the commereh:, white, or evergreen ~vhite oaks are dominants of the hardwood stand in the
conifer stand in the absence of ponderosa, Jeffrey, or sugar pines, singly ~.r absence of Black oak--Oregon white oak and Aspen--Cottonwood species.
mixed, redwood, or Douglas-fir. Digger pine is a very common associate of this type.

Pine--Douglas-fir (Fig. 93)--Ponderosa, Jeffrey, and sugar pines, sin::.~ Alder (Fig. 109)--l~ed or white alders are the only dominants of the hard-
or mixed, and Douglas-fir are associated dominants of the commercial-eonif~
stand in the absence of redxvood or the true firs. Aspen--Cottonwood (Fig. ll0)--Aspen, cottonwoods, willows, and Call-

Pine-Fir (Fig. 94)--Ponderosa, Jeffrey, and sugar pines, singly or mixo~ fornia sycamore are dominants of the hardwood stand.
and the true firs are associated dominants of the commercial-conifer stand in
absence of Douglas-fir.

Pine--Douglas-fir--Fir (Fig. 94)--Ponderosa, Jeffrey, and sugar pin.~.
singly or mixed, Douglas-fir, and the true firs are associated dominants of ih Chaparral (Figs. 111 and 112)--(~imparral is the predonfinant v~,getallon
commerclal-conifer stand, element. Two subdivisions based on species cmnpositiou are generally significant :

(Fig. 111) where species other than chemise are most abundant, aml (Fig. 112)
SprUce (Fig. 95)--Sitka spruce is a dominant of the commercial-conif’-~       where chemise is the ~nost almndant chalmrral species.

stand in the ahsence of redwood, Douglas-fir, or the true firs.
Coastal sagebrash (Fig. ll:~)--.Magebrush is the predominant w~getationL~dgepole pine--Mountain, hemlock (Fig. 96)--Lodgepole pine, west~n element and the sagebrnsh species consist of California sagebrush, wild buck-

white pine, and mountaiu hemlock are the only dominants of the commercW’ wheats, coyote brush, and others of similar distribution.
conifer stand. ¯

Great Bosia. sagebrush (Fig. :114)--~gebrush is the predominant vege-
tation element and the sagebrush species consist of big sagebrush, bitterbrush, and

(2) VEGETATION TYPES TIIAT LACK COI~Z~ERCIAL CONIFERS :BuT CONT?.!’: others of si,nilar distribution.
NONCOMI~[ERCIAI~ CONIFERS IN PREDOMINANCE OVER ~]’ARDW00D.~: Desert* (Fig. llb)--Sagebrush, including creosotebush, is the predom-

ll’hitebark pine--Fox.tall pine (Fig. 97)--~Vhitebark, foxtail, limber. " inant vegetati(,n element and the sagebrush species are those churactoristic of
bristlecone pines are dominants of the noncommercial-conifer stand, the Mojave and Colorado Deserts. (Joshua-tree and interior herren areas are

Pigo~ pine (Fig. 98)--Pifion pines are dominants of the noncommerch~’       also included.)
conifer stand.                                                                         Bushy herbs (Fig. 116)--Bushy herbs is the predominant vegetation ele-

J~niper (Fig. 99)--Junipers are dominants of the noncommercial-e0ai.~’’ meat.
stand in the absence of pifion pines. (tress (Fig. 117)--Grass is the predominant vegetation element.

Minor coalfcrs (Fig. 100)--Knobcone, l~Ionterey, Bishop, Coulter, T0rr:: Marsh* (Fig. 118 ) --Marsh is one of the predominant elements present.
or digger pines, bigcone-spruce, bristlecone fir, or cypresses are the only d:n,

* As pointed out by the author, the types ~iven here w(~re established for ~l~e Vege-inanfs of tim Eouconlmereial-conifer slan(1. .t::.~,a Type Survey of the California I,’orcst and B.ange Experiment Station. As further
~For definition of a dominant, see Classification principles of Cr’ASSIFIC,~.TION ’~’

TH~ "V~EGI~TAT~ON SPECIES, page 205. In the following type specifications, referen¢.~ l~ ~’:=~.r workers. For example, game management workers will find it necessary to set up
made only to key species. Others, not key species, may also be present in any of the t.~]~* ~:*-4ivlsions of the broad desert and marsh types--Fd.
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(5) 0TIIER LAND-STATUS TYPES :                                     ill the foregoiug scheme, are also required, then the principles controlling
the species classification likewise become applicable here.           .

Barren (Fig. 119)--Bare ground and rock, singly or mixed, are the onlyOne additional point of note is that as the classes are broadened soele~nents present. . will the range of variation withiu each class increase and the distinction
Cultivated (Fig. 120)--Culiivatcd~ is the only element present. 0f transition couditions decrease. A COnli)romise between the minimum
Urban--Industrlal (Fig. 120)--Urbau~Industrial is the only eleme:l0f classes and maximum of distinctiveness is therefore to be desired.

present.
Classifying Techniques

Classification Principles
This classification is e~entially an office translation of tile recordInasmuch as the basic data come from the classification of vegetationmade under Section I, although the set of specifications given above also

elements (Section I), the principles that apply there couseqnently beco~,~req~res so~e ground observations. The office phase requires only a redes-
parts of this clarification. If any supplemental species data, such as a~ignation, by either symbols or colors, of the vegetation-element areas in

accordance with the type specifications. Where species are the determin-
ing factor the types can be obtained directly from the species classifica-
ti0a (Section II) if that has been made ; otherwise through the procedure
outlined for the species classification. But in either case r~tention of the
basic vegetation-element classification will provide the means for better
understanding of what the types include. Figure 62 shows the type classi-
fication given above superimposed on the area also covered by Figures 60
~d 61.

The most useful way to present such a classification as this is to indi-
cate the types by colors. A suggested color legend tbat brings out both
relationships and contrasts, and that has been widely used
is as follows :

Green~ (~ommercial conifer types containing redwood or timber pines ; the color
shades or putterns decreasing in density through Redwood, Pine--Doug-
las-fir~Fir, Pine--Fir, Pin--Douglas-fir, and Pine.

Blu~ Commercial conifer types lacking redwood or ti~nher pines; the color
shades or patterns decreasing in density through Douglas-fir, Fir,
Spruce, and Lo(lgelmle l)ine~Mountain hemlock.

Violet-- Noncommercial c,mifer types ; the color shades or patterns decreasing
iu density through Minor conifers, Pifion pine, Juniper, and White-
hark 1)in~Foxtuil pine.

Red~ IIardwoods t.vlWS; the color shades or Imtt(,rns decreasing in densi[y
Orange through ~Voodland, Woodland--Chaparral, Woodland--Sage, and

~Voodland~Grass.

Brown~ Shrub typ(,s (exc(,p~ ]h,sert) ; the color shades or I)at[erns decreasing
in (h, mi :y fl~rough Chaparral, Coastal sagebrush, and Great Basin sage-
brush.

~ ~
Yellow~Herhaceous types; the color shades or patterns decreasing in density

PINE PINE--DOUGLAS-F~ from Bushy herbs to Grass.

~.~i ,i ,~ ~ ,i ,i]~ i~ i~    MINOR CONIFERS ~
WOODLAND

Bl~ck~                        order.Barren and Desert, with the color shades or patterns decreasing in that

WOODLAND~CHAPARRAL ~ WOODLAND--GRAS~
" Pink~ Urban~Industrial und Cultivated, with the color shades or patterns

. decreasing in that order.

~ CHAPARRAL GRASS ~tandard znal) designation~Marsh.

’Yue of the Classification

BARREN                ~ CULTIVATED..            This classific~ltiou finds its chief value by summarizing the multi-
A sample real) showing the classification of vegetation tYl)e~          ~ll01[S vegetatiou details for particular purposes, q]lro~gh
for the same area as that in Figures 60 and 61 ’<....’ifically desired characteristics are placed in a form that is easily seen,
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and characteristics not required are subordinated. As examples: The VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS

desired information may be the acreage or locatiou of timber stands, live-
stock grazing areas, wildlife food crops, watershed cover conditions, or
inflammability classes. While the classification presented will bring out
these features, any of the specifications can be changed if ~he needs
require.

Section IV. Classification of the Tree and Shrub Densities

This classification segregates the woody vegetation (the tree and
shrub cover) according to its density. Two schemes are presented: (1) a
separate photo classification made independently and eoncm’rently ~ith
the vegetation-element classification (Section I), and (2) a close approadi
to the first, but obtainable by direct i~terpretation of the vegetation-
element classification. Both schemes are applicable either to the tree alid
shrub cover as a whole, to any Of its elements alone, or to any combination
of its elements.

64. Commercial conifers (Ponderr)sa pine)

63. A sample map showing the classification of total free and shrub
density for the same area as tl~at in Figures 60, 61 and 62

2--7~101
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VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS

Flo1~It[,] 6(i. H : Har(lw~,ods ((]alifornia white and Californi~ blue oaks) FIGURE 68. Sagebrush (Big sagebru.uh and bitterbrush) ~
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VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS



(:AhtI,’ORNIA. Idgll ANll OAM|,~
VEIIETATII)N (’hAg,’-;II"ll,~ATION ~].0

IN~
0’3

VEGETATION-COVER AND OTIIER LAND STATUS ELEMENTS VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS ~j

I-I = PIardwoods, G== Grass, C =-= Commercial conifers, H --= Hard-
A ~--- Cultivated ~voods, F = Bushy herbs, G =~ Grass

FmUR~ 74. Cultivated

K= Noncommercial conifers, B ---- Bare K = Noncommercial conifers,
ground, R ~ Rock T ~ Sag~,brush, (I = Grass
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VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS VEGETATION-COVER AND OTtIER LAND STATUS ELEMENTS

77. A single-element stand comDosed of commercial conifers FI{31.1RE 79. The proper inventory of this are~ wouhl show as many of the distinct
~.reas as the job specifications require and omit the others ; it would not show ~ mixture
.! hardwoods, grass, and chaparral.

FIOURE 78. 2k multi-element stand composed of grass, chaparral, und hardwoods

J"I(H~RE 80. Aerial phc~tc~ vi~,ws (ff

lllJXtllrO and I’l~lllly clIINSIIIoil fin SilC]l II IlliX[tlr(l ~V~I1
{hl~ugli some of tho hi~l’dwood stringers
would oth~rwts~ 11o [oo small to rocord,
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VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS VEGETATION-COVER AND OTHER LAND STATUS ELEMENTS

FIGURE 81. .kla example of a classified aerial photo from the Sierra Nevada. B = Bar~. :Fi~u~t~: ,~3. An example of a classified aerial photo from the northeastern plateauground, ~ ~ Commercial c~nlfers, G ~ Grass, ~ ~ Hardw~ods, S ~ Chaparral ~Great Basin). B ~ Bare ground, C ~ Cultivated, (~ ~ Grass, H ~- ~I~rdwoods, K ~
N0ncommerci~d conifers, S ~ (~h~parral, T ~ Sagebrush.

Y’I~tnm 82. An examDle of a. classified aerial photo from the Sierra Nevada       I
foothills. A. ~(?uHlvated, �; :Grass, ~[ ~ Ilardwoods, S : ~lmparral

* ~’I{;URE 84. An example of ~ classified aerial photo from the south coastal mountains.

~
B : Bare ground, ~I : Grass, ~[ ~ Hardwoods, S : Chaparral, T : Sagebrusl~
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SPECIES
VEGETATION SPECIES VEGETATION ~

FIGURE 8.~. fl~ single-sl)ecies stand where only one vegetation element lVi(~uR~: gT. A multi-’sPecies stand where two vegetation elements (sagebrush and
(chaparral) is present. Tile ch~tparral species is deerbrush ,nmmeretal conifers) are preseut. Tile sagehrush species is big sagebrush and the corn- ~

mercial conifer species is Jeffrey pine.

I"l(ltlRl.~ 8~{. .A lnulli-Slleeies stir.nil ~.V]lt~re /lilly ()lie vegetlttion olelnont (e]laparral) is w,,llgeh~af i (,lttl(llhlls, ~tlld ill( IlOll(~(l i ill?l’~’ial ’ ~ fer Slm(’.ie.~ Is digger phil,. No atlmnptpresent. The clr4parral species are eh~ul~ise and stril)edberry manzanlta is made to map the individual grass species. Tile I)(mdero.u$t pi~les al)Pearing (m the photo
c.\’er too little of the are~ to be given recognition.
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VEGETATION TYPES t VEGETATION TYPES ~

FIGURE 89. Pine                                                                     F[c~ult~ 91. Douglas-fir
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VEGETATION TYPES VEGETATION TYPES

Pine--Fir and Pine--1)ouglas-flr--Fir. (The.~e two types nro g¢,n,.r:,:
F~IGURk] 96. Lodgepole pine--Mountain hemlocksimilar except for the ,’~bsence or Dre~ence of

3--76101
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VEGETATION TYPES VEGETATION TYPES



CAhII,"OI~,NIA l,’l,’¢lf AND GAME VEGI,71’ATI()N t’hAI~,,glI,’I(’ATION ~ ¢oo4

VEGETATION TYPES VEGETATION TYPES ~

FIGURE 101. Woodland                                                              FIGUn~, 103. Woodland--Sagebrush
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VEGETATION TYPES VEGETATION TYPES (D
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VEGETATION TYPES VEGETATION TYPES ~
- O

09. Alder                                                           FIoull~ 111. Chaparral (Other than cham|se)                                     ~
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VEGETATION TYPES VEGETATION TYPES

113. Coastal sagebrush                                                                      Ftot1[~ 1 15. Desert
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VEGETATION TYPES
VEGETATION TYPES
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- -"-’-" -" ’ :=": " ~ Z-: ’, .:~T.-~ .: , TREE AND SIiRUB DENSITIES

~’IGURE 121. Dense woody cover ; dense for trees alone, unstocked for shrubs alone FIGURE 123. Open woody cover ; very open for trees alone, very open for shrubs alone

FIGURE 122. Solnidense woody ¢,.,~v(,r ; ~.,ery Ol)(*11 fl*l" trees Illone~
FIGIIItl,; 1~4. Very opO.n woody cover; unslocked for trees /tlone,sere|dense fOl. Shl’ll])g aloue

very open for s}lrllbs alone
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TREE AND SHRUB DENSITIES The Units Recognized, Scheme 1

Th~ scheme gives the essentially balanced divisio~ of density closes
by which timber itands are now being stratified on aerial photos for the
~0rest Survey of California. Its classes and identifying symbols are :

~De~se~Stands in which the crowns o~ Ihe clement or elements being cou-
sidered cover 80 percent or more of Iht, ground space.

2~Semid¢~se~Stands in which the crowns of the element or elements being con-
sidered cover from 50 to 80 perceut of the ground space.

3~Open~Stands in which the crowns of the element or elements being con-
sidered cover from 20 to 50 percent of tl~e ground space.

~Very open--Stands in which the crowns of the element or elements being con-
sidered corer from 5 to 20 percen~ of the ground space.

5~Unstocked~Arcas having less than 5 percent of ground space covered by
crowns of the element or elements being considered.

~ Figure 59 illustrates diagramatically what these percentdge limits
mean in terms of vertical views. Figures 121-125 show examples of the
~es from ground views, and Figure 126 examples on an aerial photo.

TABLE 2
Schedule (Scheme 2) ~or Translating the Vegetatlon-Element Classes

Into Density Classes

Num~r of Number of P~ition of
FI~U~ 12 5. Unstocked with woody cover ~

eo~ideredW~Y element~togetherdilu~ingin designationelem~n~dilutingin de~gnafioaelementeDensity c~s

Any 0 Dcn~
Any 1 No% in first p~ Semidcn~
3 or 4 1 In flint place Semiden~
1 or 2 1 In first phee O~n--Very
3 2 Any Semide~
2 2 Any, excep~ when one of O~n--Very

wo~y elements is iu flint
p~ce Semidon~

1 2 Any O~n~Very o~n
1 or 2 3 or 4 Any O~n~Very

; 0 Any U~ked

~he Units Recognized, Scheme 2

. This scheme is designed to classify the densities of all ~orms of woody
~egetation through translation o~ the vegetation-element classification
(Section I) ; at the same time fitting within the £ramework of the first
scheme. With bu~ minor exceptions and the grouping of open and very
’open densities together, both o~ these objectives are satisfied through
appfieation of the schedule ~ Table 2 to the vegetation-element classifi-
cation. In this schedule" diluting element" refers to all elements (woody
0r non-woody) excluded from wha~ver density classification is being
made.
~or example, in classifying the density o£ all woody cover, SH would be
dense, CHBS semidense, GSK open--very open, and G unstocked. On the
basis of shrub cover alone S~ would be semidense, CHBS andFI~UR~ 126. An example of the densiiv classificati~m on an aerial photo. 1, densP : ~pe~--very open, and, G unstoeked.2, se~ntdense ; 3, open ;’4, very ~pon : 5, unstocked

~lassifieat[o n Prineiples

The principl~ governing the original classification of tree and shrub
]ensity under the first scheme presented are the same as those that apply

4~761~J
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TABLE 3
TABLE 4

A. Alphabetical List by Genus of Plants Other Than GrassesCommon Names o~ Plants ~entioned in APtlcle~ TogetheP With Thei~
Scientifi~ Equivalents

A An~ ~oeZ~ ~ome.to~¢ H
Aac A~i~oco~ ac~ul~s H

Common name Scientific name Common name Sclen~fic name Wt Abie~ concolor T Aal Antennaffa al~na H
G~ Able* gra~i~ T And A~t~nnarla diolca H
R

Klder................. A~nus spp. Jeffrey pine ............Pinus je~re~i S~ Ables nmonifi~ s~stenMs T Ant Anti~hlnum olandulosum H
~pen__. Popalas ~r~muloldes Joshua-~r~ ............Yuc~ ~ifolla
Bigeone-spruee .........P,sendotst~a 3unipers ............... Juni~ spp. Bt Ables venus~ T Apap Apoc~num androsagmifolium

macroear~ Klnma~h w~d .........It~p¢ricum p~f~alsm Abg Abr~ia alplnaBig sagebrush ..........Artemisia tridentata Knoboone pine .........Pinus ~tenua~ Abm Abronia ma~ti~
Bishop pine ............Pinus murlcata Limber pine ...........Pinus flexilis Abp A~onla poaonant~
Bi~rbrush............ Purshla trid~ntata L~gepole pine .........Pinus c~t~ta
Blue oak (Calif. Blue murrayana

Oak) Quercus douglasii Madronc (Pacific ~p Aca¢~ pinnatifida
Bracken ................ Pl~is aquiline malone) ............ Arbutus menziesii Acs Aeamptopappus sp~erocep~usSs ~1 Aralia ~alifo~nica H

lanuglnosa Manzanitas ............Arctos~phylos spp.
Aci A~er drainatum S M Arbutus menziesil T

Brlstleeone fir (Santa Monterey cypress .......Cu~essus ~ro~rl~a ~cg Acer alabrum S ~m Ardomecon me~iamK H
Lucia fir) ............ Ab~es ven.usta Monterey pine .........Pinus r~ia~

Bristlecone pine ........Pinus aris~ Mountain heml~k ......Tsuga meffenslana ~ Acer neyundo ~aliforni~m T Aap Arctos~phylos anders~ii pe~ho~nsis
Cali[ornla black oak .... Quercus kelloggii Mountain-mahogany ....Cer~earpus spp. Aml Aehi~ea millefollum lanulosa H Aaa Arctostaphylos au~la~ S
California-laurel ........ Umbellularia Oaks .................. Qu~cus spp. Act Achlys triphylla H Ab Arctostaphyloa bleol~ S

~liforni~. Oregon whi~e oak (Garry
Acm Ach~ac~ena ~llis H Ace Arctos~phylos canescens S

California ~gebrusb ....Art~m~ c~ifornica oak) Quer~us oa~ana
Ave Achyr~chia ~oope~ H Ace . Araos~ph~los columblana S

California sycamore .....P~n~ racemose Pifon ~ines ............Pin~ monoph~lla
Ad Aclelsan~es lonoiflora Ss Ado Arctos~ph~los de~ifolla S

Cali~or~a white oak and P. ~ana ~ Ac~ea spirts ar#uta H Ad Arctos~ph~los d~p~e~ S
(Valley oak) ......... O~c~ lo~ Ponderosa ~ine .........Pinus p~d~osa ~ Adeno~teai~ ~lleri H Ae Ardos~ph~los elevens S

Canyon live oak ........0uercuz ~h~solep~z ~ed alder .............. Alnus rubra
Cattail ................ Typ~ ~tlfoli~ Red fir (California red fir) Ables magnifi~

~ Ade~s~o~ spar~fo~um S Ag Arao~taphylos ~lauc~ S
Chamlse............... Adenos~oma Redwood ..............

fascleuhtum Rushes ................ Juncaceae Ado Adolphla ~ifo~ica Ss Aim Arctostaphylos imbrica~ S
Coas~ live oak .........Quercus agrifolla Sagebruslms.             Art¢mlsia spp.
Cottonwoo~ ...........Populus spp. Sampldre .............. ,~allcornia spp.

H* Aes~lu8 ~llforni~ T Am Arctostaphylos manzanila "S
Coulter pine ...........Dinus coulle~ Scrub oak ............ , Querc~ dumosa
Coyo~ brush Sedges ................ Cyperaceao ~ Agas~ch~ urtidfolia H Area Ardos~phylon mariposa S

(Kidnoywor~) ........ Baccharis pilularis Sierra juniper ..........Junipers o~en~lis ~ga Aoos~s aparqioides H ~mr Ardo~phylos ~o~oe~is S
Creosotobush ..........La~ea trldenta~ Sitka spruce ...........Pic~a

glutinosa Strip,berry manzanita. Ardos~phyl;s
Cypress............. Cupressus spp. pilo~la

Ag~ Agoserls grandiflora H An Arctoslaphylos nev~ensis S

D~rbrush (Sweegbiroh C~nothus Sugar pine .............Pinus lam~rtiana
Agh Ago~ het~rophyl~

cegnothus) inteoerrimus T~noak ......... Lithocarp~ densiflcra
...... £gg Aorostomma oith~o H Aob Ardos~phylos oblspoensls S

Di~er pine ............ Pinu8 8abiniana Torrey pine ............Pinus tmre~na
Doughs-fir ............Dseudots~a WedgeleM eennothus ....Ceanothus euneatss Ta Ailanthus glandulosa T Ao Ardos~phyIos otayensis S

ta~foli~ Western white pine .....Pinus monlieoM Me Allenrolfia o~den~is Ss Apl Aretostaphylos pa~a S
Evergr~n white oak .... Onerous engelmannii W~ ~Ider ............ Alnus r~mbifolia
Ferns_ Pter~ophy~ White fir .............. Abies eoncolor (inv. A.

Mx Alllum sp. H Apy Ardos~phylos pa~ana S

Fire (True) Ab~es spp. wandis) ~
My Allium vellum ~ App Arctos~phylos pa~yana pinel~um

Foxtail p~e ............Pinus balf~tr~na Whitebark pine ........Pim~ albicauhs A~ Allo~a sp. H Aps Ardos~phylos pastillosa S

Ginnt sequoia ...........~equoia washingtonla Wlfitc-leaf manzanit~.__ Arctos~phylos vlsdd.]
R~ Alnus ~bra T Ape Ardos~phylos pechoensls S

(8. gigantea) Wild-buckwheats ....... Eriogonum spP.
Gra~ ............... Gramineae Willow~__. Sallz spp.
Interior live oak ........Onerous wlslizenii Wooly mules-ears .......W~ethia mellis ~ Avs Alnus ~iridls sinua~ S Apm A raos~ph~los, pumila S

~ Amp Ambro~ psilos~ch~ H kpu Ardos~phy~os pungens S

’ .tmx Amsinck~ sp. ~ A~ Ar~tosk~phyos tomgntosa S
.~a Anaoallis arvenMs H Au Arclostaphyloa uva-ursi S
~̄m Anaplmll8 marga~eea H Av Araos~phylos visdda S
.~ea An~mopsis callforni~ H Ay Ar~s~phylos ~ezensis S
.~b Angel~ brewe~ H ~co Arenaria conges~ H
.~1 Anaeli~ lineariloba H ~do Arenaria doug~Mi H

The plants in the list have been classified as herbs (H), shrubs (S), and trees (T), with a ~ubdlvislon o~
~mbs tnto those tlmt may be classified as sagebrush type species (Ss). The classlll~tlsn of many species, bsu’.
~r, b as yet questionable and is subject to cha~e followJng further study.

x~is symbol ~rrles a~ent, I.e., X.

~ls sTmbol ~rrles underline, t.e., ~
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TABLE ~-Contlnued                                                               TABLE 4~Contlnued
A. Alphabetical List by Genus o~ Plants Other Than Grasses~Continued         A. Alphabetical List by Genus o~ Plants Other Than Grasses~Continued "~

Are~ria nut~il H                      A~P~ Atrlpl~x ~tula H                                           ~                          Ci      C~anothus intege~imus S Ceanothus j~psonii S
~x Arena~a sp. H Atp Atriplex poly~rpa Ss Cjp Ceanothus jeps~ii purpur~ S
~e Ar9emon~ in~rmedia c~m~sa H Ats Atrlplex semi~ta ~ Ca~ Calandrinia eaulescens ~
~p Argemon~ ~yeera~ H Atx At~plez sp. H, Ss Calb Caloch~t~ albus H                       Cle C~no~hu$ lemmoni S

Aph Arg~ platyceras hlsp~ ~ Asp Atriplex splnifera Ss Caca Caloch~tus ~leus ~ Clo Ceanothus lom~ens~ S

~en Aristolo~h~ ~ifo~i~ S A~ Atriplex torreyi Ss Ceat Calochortus ~linae ~ Cm Ceanothus ~ocarpus S

~d A~i~ dis~ea H Aya Ayen~ ~llf~ica Ss Caeo Caloch~t~ c~lor ~ Co . Ceanothus oliganthus 8

Aar Arlemisla arb~ Ss Cke Calochortus kennedyl ~ Cpl Ceanothus ~pi~os~ S

Ae ArtemiMa ~lifi*rnica Ss Call Cal~hortus leichtlini~ ~ Cpr Ceanolhus ~yi S

~c A~misla ~na . Ss ~
~alu Caloehortas l~eus ~ Cpv Ceanothus pa~ifollus S

A~ A~misia dra~n~lus ~ Eam~ Calochortus ma~ocarpus ~ Girl C~nothus pine~m ~

Camo Calo~h~tus monophyllus ~ C~ Ceanothua prostratus S
Aty ArtemiMa py~o~ep~la ~ Bd Bacc~ris do~sli Ss

Cnu Ca!o~ortuz nndu~ ~ Cpd Ceanothus proslra~s div~rgens S
~r Artemisia rothroakii Ss Be B~e~rls ~moryi Ss Cap Calo~hortus plummerae ~ Cpg Ceanothus prostratus ~andifollus S
~sp ArlemiMa s~nescens Ss Bu~ B~haris glutlnosa Ss Cpu Calochortus pulehellus H ~ri Ceanoth~ rlgidus S
A~r A~em~ triden~ Ss Bp Baceharis pilularis Ss

Ckx Calochortus sp. H Crf C~anothus rig~us fresnenMs S
Ato A~emisia tridentata nova Ss Bpl Ba~rls plummerae Ss

CIs Calo~h~tus splendens H Cs~ Ceanothus sanguineus S
Apa Artemisla t~de~ata pa~shii Ss Bs~ Baccharis sarothro~es Ss ~av Calocho~us venustu8 ~ Cs~ Ceano~hus ~e~u~tua S ,
Atf Artemlsia trifi~ Ss Bas Bac~haris ser~iloldes Ss Cabi Caltha biflora H Cso Ceanothus s~ediatus S
A~ A~emis~ vulgaris ~ By Bacc~ris vlminea Ss Crag Calycaden~ mollls ~ Cx Ceanothus sp. S
Avh Artemisia vu~a~s ~terophylla H B~o Basffa chrysostoma H Clm Calycadenla m~igla~ulosa ~ Csp Ceanothu~ ~plnosus S
~y A~n~ nylve~ ~ Bap Baerla p~ty~rp~ ~ CIp Calycadenia opposigifol~ ~ Cp~ Ceanothus splno~s palmerl S
~o ¯ Asa~m capture H Bax Baerla sp. ~

Ck C~yc~enia sp. ~ C~ Ceanothus thyrsiflo~s S
Asee A~de~as califo~i~ ~ Bho Balsamorhiza hoo~rg ~
~o Asclep~s ~rdifolia ~ Bsg Ba~amorhiza s~it~ ~

~t Calycadenia t~nc~ H Cte Ceanoth~ th~sifl~s c~ndlerl S
GaG Caly~hus oce~lis S Cto Ceanothus tomentosus S

Aser Asdep~s e~r~H Bay Barbarea vulgaris ~
Cal Calyptridium umbellatum ~ Ctl Caenothus tom~n~s ollvaceus S

Ases Asdeplas erosa ~ Bj Bebb~a juncea Ss
Cale CamasMa lei~htlinil ~ ~v Ceanothus velutinus S

Asf Asclep~s fr~montii H Bee Beloperon~ calif~ica Ss Caq Camassla quam~h H Cvv Ceanothus velutinus ~ev~ S
~m Asdepias me.cansH Baq Berber~ aqaifolium Ss Cah Canotia holocantha S Cvl Ceanothus velutlnus l~enzenil S
~a As~dium rigidum argutum ~ Bef Berberls callf~ica S

Cab Capsella bursa-p~t~is ~ Cve Ceanoth~ ve~cosus S
Asx Asylum sp. ~ Bf Berbe~s fr~m~tli S ~b Car~x barbara~ ~ Cvt Ceanothus veslit~ S
Asad Aster ~seenden~ ~ Bn Berbe~a ne~oaa S Cax Carex sp. H Hw Celtis mlsslssip~nsls reti~ T
~ca Aster canes~ ~ Ben B~beris nevinil S C¢1 Carpen~ ~liforni~ S Cem Centaurea ~lit~nsls ~
~1 Aster chilensis ~ Bpi Berbe~s pinn~ S Caga Calm gairdne~ H Ces Centaurea solstit~lis ~
~eo Aster ~oo~tus ~ Bpu Berb~r~ pumi~ S

~aa Cassia armata Ss Cev C~n~u~um ven~tum ~
Ame A~ ~ziesii ~ Ber B~rbe~s repens S ~tp Casslope mertensiana S Cef Centromadia fi~hil ~

’ ~r Aster r~ulinus ~ Bern Be~ardla m~iea~folla Ss
~ As~ t~ifollun S B~ Betu~ fontlnolis T

q Cas~nopsis chrysophylla T Cop Centrom~ pu~ens ~

Corn Cas~nopsis chrysophyl~ minor S Ceo Cep~nth~ oceid~n~lls ~
Asbo Astragalus bo~nderi ~ Bg[ Betu~ g~ndulosa S

Cs Castanopsis sempe~irensS Cea C~astlum arvense ~
Ask Astraffalus hookerianus ~ ]3if B~ens frondosa ~ Car Casti~eia a~inis H Cvls Cer~tlum viscos~m ~
Aho Astragalus h~il ~ Bil Bidens levis ~

Can Caslelleia anouslifvlia ~ py Cercidium to~eyanum T
Ake Astragalus kernensin ~ ]Jlc Bloom.s ~ocea ~ ~fi Cas~e~leia ]olio[osa ~ Ceo C~is ~iden~lls S
AIo Astraoa[us [en~i~inosus ~ Bad Brassica ad~ssa ~ Cala Castilleia latifolia ~ Cb C~rco~rpus betuloide~ S
Alu Aslraffalus lcucophyllus ~ Bea Brassiaa campeslris ~ (’ami Castilleia ~nlniota ~ Cel Cercocarpas intricalus S
Amz Astragalus menziesii H Bng Brassica nigra ~ ’ CI~o Caslillcia parvifl.ra dougbzsll H CI Cercocarpus ledifolius S
Amo Aslr~alus molmvensis I~ Brx Brazsi~ np. ~ ~ Capi Castilleia ~net~um ~ Cmi Cerco~rpus minutiflo~ S
~n Astragalus nigrescc~ H Baa Brickellia at~actylo~es argu~ ~

’ Cam Cau~lis mi~ocarpa H Cee Ceres em~i SsAox Astragalus oxyphysus ~ De B~ckellia ~lif~ni~ Ss ’ Car Ceanothus arboreus S Go Ceres e~el~nnii Ss~pu Astragalus ~rahli H Bfr Brickellla frutes~bns Ss Ca Ceanothus auslromontanns S Co Cereus oioant~ TAx As~ragalus up. ~ Bg Brlcke~ia grandifl~a ~
~tr Astragalus trlchopodus ~ Brm BrickdHa mi~ophylla Ss

Coo Ceanothus cordu~tus S Cha Chaenadis artemiMaefolla ~
Ccr Ceanothus ~assifolius S Che Cl~enaclis carp~clinla H

~e Ath~’ium filix-foemina ~aliforni~um ~ Bmu B~kellia multiflora Ss ~c Ceanothus ~nea~us S Chd C~enac~is ~uff~sii HAta Atriplez aroent~a ~ Bne Brickellia nevinii Ss
Ark Atriplex bracteoza ~ Bol Brickellia oblongifol~ linlfol~ Ss

Cey Ceanothus cyaneus S Chg C~enactis g~brius~a ~
(’de Ceanothus den~tus S Cne Cl~enactis nev~ens~ HAtb Atriplex bre~rl Ss Bkx Brickellia sp. ~, Ss
Cim Ceanothus den~tus im~essusS Chs Ctmena~ santolinoides ~~te Atriplex can~sce~ Ss Bre Brodiaea ~pit~ ~
[d Ceanoth~ divarlcatus S C~u Clm¢nactis sul~tesa~n HAft Atriplex c~fertUolia Ss BeG Br~iaea ~ronarla ~

~tex Atrlplex expansa ~ ~ Ceanothus diversifolius S C~ C~enaelis xantiana ~
Atha Atriplex has~ ~

Bhy Br~iaea hy~inthi~ ~ ~h Ceanothus f~isae S Cf Ctuzmaebatia foliolosa S
Ath Atriplex hymeaelytra Ss Bi Brod~ea ixioldes H ~{o C~nothu~ foliosu~ S Cfn C~maebatla foliolosa aus~rali~ S
Atl Atrlplex lentiformls Ss Bl Brodiaea laxa ~ ~g Ceanothus greogii S Chin Cha~ebatiar~ millefolium S
Atn Airlplex nut~il Ss Brp Brodlaea p~chel~ ~ ~ Geanothus greggil perplexans S 0 Chamae~pa~s ~wson~naT
Apt Atriplex pa~yi Ss Bvo Br~utlaea volubilis H ~h .... Ceanothus incanun S Chmn Cha~esaraeha nasa H

~e plants In the list bare been classified :ts herbs (H), slnubs (S), and trees (T), with a subdivision ofI    TIe lms b t c ist ve I~e~ elssrillcd ss bvfl~s (fl), shrubs (S), :rod trees (T), with a subdldslon of
sbrllbs luto those llmt nmy lm clsssillcd ss s~gcbr~b type species (S$). The elasslflcatton of many species, bow-t ~ru]ls isto llmse lllat isay he cl~lssificd ss s;igcln’ush type species (Ss). Tim chtssilh:athm of m:m~ species, bow-
ever, is as Yet questionable m~d ts s$~]ect to change Iollowlng further study. ] ,:er. ~ as yet questlonable m~d ts subject to change following further stndy.

2 This ~bol carries underline, Le., X.
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TABLE 4---Continued TABLE ~Contlnued
A, Alphabetical List by Genus of Plants Other Than Grasses~Continued           A, Alphabetical List by Genus of Plants Other Than Grasses~Continued

K~ ~h~o~od~um album H Co~ ~otul~ c~ono~ifolla H
E

Elm Fri~onum heer~nnll SsKam Chenopodlum am~osio~s H Kbf ~ot~ledon fa~nosa H ] Ei F~o~onum inflatum HK~ ~h~nopodlum callf~um H Kol Cot~le~n lanceol~a H
~ Ecy Echlno~c~s ~l~ndraceus Ss Erke Erlooonum kenned~ HCpx ~henopodlum sp. H Klx Cotyl~on ~za H Ecp Echino~dus poly~p~lus Ss Elo Erlogonum lobbi~ H

Chl Ch~opsis linearis S Kop Cotyl~on ~dve~len~ H Erm Erlog~um ma~folium HCure Chlmaphi~ umbel~ S~ Era Echino~stis fab~ea H
Cst Co~nla me~cana s~nsbu~naS Ema Echlno~stis ma~ocarpa H Eml Erlogonum mi~oth¢~m Ss

Ch~ Chloroyalum po~r~ianum H Cdo Cra~e~s doug~sll S Eor Echlnoeystls oreganus H Emv Erlogonum mo~avens~ HCzm C~izanth~ membran~a H Crb Crozsosoma b~elovll S Ech Elllsia chrysanthemifolla H En E~ogonum n~um HCz$ Ch~izan~e s~tico~es H Crca Crossosoma e~ifo~i~m S E~ ElliMa membranacea H ~v Eri~um o~allfollum HCbr Chwsopsls brewerl H Crc Croton callfo~icus Ss Emp Emmenanlh~ p¢nduliflora H Ep Erlogonum parvlfolium SsCvi ~hrysopMs villosa H ~rn Cryp~nt~ intermed~ ~ Emn Empet~m nlg~tm S Erx ~rlogonum sp. H, $8Chb Chrysot~mn~ bloom~ Ss Cma Cryptant~ mi~ant~ H ~ En~el~ actonl Ss Eum F~ogonum umbel~um HChn Chrysot~mn~ nauseosus Ss Crp Cryp~ntha pteroca~a H Enc Encel~ ~Iif~nica Ss Eru F~gonum urMnum HCnc Chrysot~mnus ~useosus consimills Ss
Qkf Cucurbi~ fo~tldisMma ~ Enf Encella farinosa Ss Evm E~ogonum vlmlneum HCng Ch~sot~mnus nauseosus gnap~lodesSs Qkp Cu~rbita palma~ H Err Encelia frutescens Ss Ev Erlogonum vlrg~um HCnh Chrysot~mnus nauseous hololeu~s S~ T~ Cu~essus f~besil T Eta Ephedra callf~ica Ss Ew Eriogon~m ~ightii SsCno Chrysot~mnus nauseo~ts occlden~llsSs
G~ Cu~ss~ govenlana T Eno Ephedra nev~ensls Ss Eco ~r~phy~um confe~ifl~m SsCns Chrysot~mnus na~eosus spedosus Ss
N~ Cupressus m~nab~na T Epv Ephedra vi~is Ss Elc Er~phy~um ~natum euneatum HChp ChWso~amnus pa~i Ss B~ Cupr~ssus ma~ab~na bak~riT Ean Epilobium angustifolium H Elg E~ophyllum ~natum g~andiflorum HCpm Ch~sot~muus parryl monoeephalusSs M~ Cupressus nm~ocarpa T Epb Epilobium bre~istylum H El Erlophyllum ~natum integrifolium HChx Gh~sothamnus sp. Ss
](~ Cul~essus ~nsls T Epc Epilobium calif~i~tm H ]~sa Eriophy~um s~ec~difolium SsChv Chwso~mnus viscldifl~us Ss Pr Cu~ssyts pygmaeaT Epp Fpiloblum paulculatnm H Ere ~rodium ~trys HCvp Chryso~mnus viscidiflorus pub~rulusSs SY Cupr~ssus sargentii Er~ Fr¢chtltes arguta H Eel Erodium ci~nm ~Gic Ci~ ~if~a H D~ Cu~essus sarge~il dutt~i T Erp Er¢chti~s ~¢~nt~es H Ems Erodium mosc~tum HCid Ci~ do~sll ~ Cy Cy~en~ humills H Ess Eremocarpus s~ge~ H Ery Er~glum ~ense HCibr Cirsium ~w~i ~ Cyg C~toglos~um gra~ H E~ Erecameria arborescens S Erj E~olum jepsonil HCioo Cirslum o~en~e couZterl~ Cyo Cy~glossum oc~entale~ Eb Eri~merla brachylepls S Err Erynglum ~eyl HC~ Cirsium sp. H Csc C~is~ s~parlus S Ere Eri~m~a cooper~ Ss Eas Erysimum asp~rum HCel C~rkia elegan, ~

Cla Clematis las~nt~ S Eeu Eri~me~ cuneata Ss Eryo E~slmum ~pi~tum ~

CH Clematis li~stidfolla S Ees Eri~meHa ~nea~ sp~hu~~ Eso Eschse~Itzla ~ifo~ica H
Cpf Cle~tls pau~fl~a S D Ee Eri~mer~ er~oi~s Ss Esl Esc~chol~ lobbil H
Cob Cleomel~ obt~fol~ ~ Emo ErlcameHa men.is S~ Esm Eschsc~ltzla mlnutifl~a H
Clpl Cleome ylatyear~ ~ Dae Darllnglonla callf~ica ~ E~ Erlcamerla palmeri Ss Ev Eucalyptus sp. T
~u Cne~dium dumosum S Dag Dat~ca glomera~ ~ Erpa Ericameria ~ni~t~ Ss Enr Eucnide urens Ss
Crib Cni~s benedict~ H Dam D~ura meteloldes ~ Epr Eri~me~a parishll Ss Euc Eulobus callfo~i~s H
Cra CeleSte ramoMsMmaSs

Dap Dau~ pusillus H Epi Ericam~ia plnlfolla S~ Eo Eu~ymu8 oc~id~ntal@ S

Col Colllnsla bicolor H Dhe Delphinium callfo~ieum H Err Ericameria teretlfolia Sa Eua Euphorb~ albomarglna~ H

Ct6 CoHinsia tlnetor~ ~ Dhd Delphinium de~m ~ Eren " E~geron ~n~cnsls ~ Euer Euphorb~ ~enu~ H

C~ Collomla ~andifl~a ~ Dha Delphinium hansenii ~ Erk Er~eron condnnus ~ ]~m Euphorbia mlsera Sa

Cod Comarostaphylis di~erMfolia S Dhh Delphinium hesperium ~ Eka Erigeron coneinnus ap~nadls ~ Eup Euph~bla ~lm~ H

Cly Condalia lycloldes S Dim Delphinlum nudlcaule H ErI Erigeron fo~iosus ~ Eus Euphorbia a¢rpy~ifolia H
Cpy Cond~ia pa~yl S Dhp Delphinium pa~yi ~ Egl ~rlgeron #~u~s ~ Ux Euphorbia sp. H, Ss

Corn Conlum ~euMtum ~ Dht Delphinium trollllfollum ~ Ein Erlgeron in~natus ~ Eul Eurot~ lana~ Ss

Coa Convolvulus a~e~is ~ Dhv Delphinium variegatum H Err Erigeron radi~tu8 H Evsp Evax sparsiflo~s H

Col Convolvulus luteol~ H Dr Dendromec~ rlgi~ S Era Eriger~ sals~in~ H
Coo Convolvulus o~en~lis H Dic Den~r~ integdfol~ ~if~i~ H Ec Erlodidyon c~if~i~m Ss
Coy Convolvulus villosus H De Dicentra ~hwsantha H Eer Er~didyon ~assifolium Ss ~
Cop C~dy~nth~ flosus H " Dfo Di~ntra f~mosa H Ere Ed~ietyon tomen~sum Ss
Cbi Coreopsle bigelovil ~I Da Diplacus auranti~us Ss . Et Eri~idyon tricho~ly~ Ss Fao Fa~onla califoraica Ss
Coca CoreopMs calliopsldea H DI Diplamts longiflorus Ss Etl Eri~iclyon trlcho~lyx ~natum Ss Fap Fallug~ par~oxa Ss
Cog ~eopsi~ glgan~a Ss Dpu DipM~s puniccus Sa Era . E~ogonum arborescens Ss Fic Filago californica H
Cosp Coreopsls sp. H, Ss Dif Dipsa~s fullonum Ss Eba ~riogonum baileyl H Fig Fi~go gallica H
Coo Corethrogyn~ califo~i~ H Do Dirca occi~n~lls S Efc Er~gonum ~n~m S Fnm Forestlera n~mexicana S
Col Corethrogyn¢ fl~inlfolia ~

D~ Dod~catheon hendersonil ~ ~ Eriogonum defle~m ~ Fs Fou~eria splendens . Ss
Cea Comus califo~ica S Drb Dra~ brewe~ ~ Erd ~rlog~um douglasll ~ Fca Fragaria califo~ica ~.
Cgl Co~us glabrata S Drc ~aba mtneifol~ ~ Eel Eriog~um e~tum ~ Fre Frag~ chilensis ~
~ Co~us nuttallil S Dee Draba ~ga~ ~ Er~ Erlogonum el~gatnm S Fg Frankenla grandifolla Ss

Ef E~ogonum fasci~atum Ss Fge Frankenia grandifolia campeslrls SsCos Cornus sessills S Drg Draba gla~alls ~
Eft E~og~um fasciculatum foIiolo~m Sn Fpa Franken~ palme~ SsCr Corylus rostra~ callfornica S Drl Draba l~mmonll ~ Efp E~onum fasci~um po~ifolium Ss Fra Franserla a~nthlcarpa ~Cr~ Co~lus rostrata tracyi S Dye Dysodla coope~ ~ E~ ~onum giga~m Ss Fbi Frans~ia bipidnatifi~ ~
Eg E~og~um gr~il~ ~ Feh Franserla ch~nopodilfolla Ss

The plants ~ the list Im’e been classified as herbs (H), shrubs (S), and trees (~), u’Ith a ~bdldslon d
shrubs Into tlmse that may be cl;~ssllled as s~gdnush type species (Ss). The classlllc~,tlou of many species, ho~-             Tim plants In the list bare been classified as herbs (~), ~rubs (S), and trees (T), with a subdldslon of
~rer, ts as yet questlo.able and fs sabject to change following further study,                                       sbr~s into those tbat may be classified as sagebrush type species (Ss). The classlfl~tlon of many species, how-

erer, ts as yet questionabl# and ~ subject to change following further study.
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’ TABLE ~ContlnuedA. Alphabetical List by Genus of Plants Other Than Grasses~Continued

Fdu Frans~r~ dumosa Ss Gci ~reeneochari~ clrcumscissa H
A, Alphabetical List by Genus Of Plants Other Than Grasses~Continued

D~ Fraxinus an~ala ~ Grc Grindella camp~m H
] ~s Lessingla leptoclada HFd Fraxinu~ dlpe~la S

Gcu . ~rlndel~ ~neifolia ~ ~d Leucothoe ~siae SOs Fr~inus oregona T .
Gro G~ndella robus~ ~

I~ ~ris dougl~ ~ ten Lewis~ nevadenMsV~ Fraxinus velutina T "                     Gru
~indelia ~icaulis ~

lh Iris ~rtwegil ~ I~r LewiMa redivi~Feo Fra~mts velutina corlacea S
Cue ~utie~ezla californi~ Ss

~o I~ ~ngipe~ H I L~oeedm~s de~e~ T
Fe Fremonlia califo~ica S

GI ~ulie~ezia lu~ S
Ima l~s ~oMphon H Lig Ligusti~m grayiFern Frem~tia ~iforni~ me~cana S Gsa ~utle~ezia sarothra~ Ss
I~ Iris mlssouriensis H Lih Lilium humboldtilG~ Gymn~ramme trlan~s H Iv Isocoma veneta a~adenia Ss Lp~ Lilium pardalinum

~ Ira Is~o~ ~eneta argu~ Ss Lip Lilium ~rvum
Iw ~s~oma vene~ ve~iolde~Ss Lit Lilium rubescens

Gan ~alium andrewsii ~ H ~ h Isomerls arb~ea Ss Lw Lilium ~hingtonianum
Iax Ira a~llar~ ~ Lma Limnanthes albaGaf Galium angustlfolium Ss Hca ltap~ppus carthamoldes ~ Lind Limnanthes dmtgl~ilGap ~lium aparlne

Gax ~alium sp. H, Ss ]Iex Haplopappus eximius ~ Lmr Limnanthes rosea
Cat Galium triode ~ 11r~ Haplopappus racemosus ~ j Lia Linanthns androsaceus
Ge ~a~ya ellipti~ S

Hac ltazardia cana SS I,au Linanthus aureus
Lib Linanthus bicolorIts Hazardia 8q~m~osa Ss

Ja0 dameMa ameri~na califo~i~ Ss Lid Linanthus dichotom~
Gfl Ga~yaflaves~ens S

Haw IIazardiawhltneyl Ss Wc Juglans~lifomica T
Lif Linanth~filipes

Gfb Gala flavescens buxlfolia S
Heb Helenium blgelovll ~ W~ J~ hindMi T Linl Linanthus linifl~s

Gfv Gala flavescens venosaS Hho l[elenium hoopeMi H Jbu Junks bufonius H Lira Linanthus m~lanus
Gf ~a~ya fremontil S

Hpu Helenlum ~be~lum ~ Jue Junks eff~s ~
Lix Linanthus sp.

Gv ~a~ya veatchii Ss
}Iso Hdianthemum $coparium ~ Jx Junks sp. ~

Lba Linnaea borealis ameri~na
Gh Gaulth~ria hum.lfusa S

Hsv ltelianthemum S~rlum vulg~¢ ~ J~ Junipers calif~nica T
Lie Linum le~sii

Gs Gaultherid s~lIon Ss
Hart Hellan~us annu~ H J~ Junipers ~liforn¢~ u~nMs T T Lithoca~us densifl~a T

Gd ~ayo~hytum diffusum ~
]~ee Hellanthuz calif~i~s ~ Jm Junip~s ¢~munis mon~naS ~e Litho~rpus denMfl~a echi~s S

G~ Gayoph~um ramosis~imumH ttgr tlelianthus ora~l~nt~ ~ Jo Junipers occ~en~lis T
Ge~ ~entiana calycosa ~

]tpe Helianthus paio~n ~ Laf L~hophrag~ affini~Geh ~ent~na holope~ H
Hlo Heliotropium ~r~sa~m H tome Lomatium ~ifoliumGen Gent~ newbe~~
II~o Hemiz~ ~nge~a H

~
Lomd ~matium da~car~m HGdl Geranium disse~um ~ Iteo Hemiz~ia ~m~sa~ ~mo Lomatium mol~vens~Gi G~aniuminci~m H

IIfa Hemizoniafasci~ta H Kpo Kalmlapolifolia S Lomn Lom~iumn~icaule H
Lomatium nev~ense HGem ~eum ~ophyllum ~ ]Ix Hemizon~ sp. ~

Kal Kalmla polifolia mi~ophyl~ S Lomp Lomatium plp~ ~
Ge~ Geum ~ifl~m H

Hvg He~izonia virga~ ~
Kg Kelloggia galloides H Lps Lomatium plummerae *onnei H

Ga Gil~ aggrega~ ~
Hvh Hemizonla virga~ hee~annil H Ken Kentrophy~ mon~na H Lox Lo~tlum sp. H

Gea Gil~ ~pi~ta ~
Hla Heracleum lanatum ~ Koa Kochia am~cana ~ Lout Lo~ium ul~cu~tum

Gcaa Gil~ capi~ta achil~efolla
H tlg Ileterotheca gra~ifl~a ~

Ko: Kochia ame~na ~lif~i~ H Leo Lonlc~ra ¢onjugialls S
Gig Cilia gillies H

Hde Hibiscus denudatus H Kra Krame~a ~nescensSs Lho Lonic~ra hispidula calif~ica S
Gii Cilia inco~p~ua H

IIod IIoff ~nseggia densifl~a HGla Gilia ~ifolia H
ttop llofmei$teria plur~e~ ~ Li Lonic~ra i~e~ SGil Cilia lep~lea H
H~ Holacant~ en~yl S tin Lon~em invol~rata SGim Cilia mulli~ul~ H LGx Cilia ep. ~ ~ol ttollls~erla ~na~ ~ L~ ~n~era invol~a~ ledeb~i S

Lsu L~icera subspi~ Stld Holodis~s discolor S
~o ~c~uca scariola ~ Lou ~nlcera u~hensls S

Gte Gil~ tenuifl~a H
Jldd Holodis~s discolor dumo~s S Lt La~ea triden~ glutino~a Ss tam Lotus ame~nus H

Gtr Gil~ trioolor ~
]Idg Holodlscus discol~ glabrescens S he Lath~us californi~s H Loa ~tus arffophyllu~

Gis Githopsls *pe~larloides ~ ]/ud Hugelia densifolia H
Lgr Lath~us gr~minifolius H I~r ~tus ~assifolius H

Gls Glossope~lon spinescensSs ]lug Hugelia virga~ H
Lpo ~th~us pol~hyllus H Ld~ Lotus ~ug~i H

GII Glycy~hlza lepido~ ~
Hvf ltugella virga~ ~ccosa H Lsp Lathes splendens H Ldn Lotus dougbtsii nerVe.is

Gb Gnap~lium beneolens H
]Iuv Hulsea vestita H

i L~

~th~s stri~u, H Lof Lotus formosissimus H
Gnc Gnapl~lium chilense H

Hyo llydrophyllum occidentale H
hv Lath~ vestitus H Log Lotus grandiflo~s

Gdo ~raphalium decu~en~ calif~icum
H Hym IIymenoclea mouog~a Ss

I,~ ~mtcra a~eurgenfffl~a Ss Lhu Lotus humi~lrat~ H
Gra Gnaphalium ramoslssima H Iiys Hynzenoclea salsola SsGoam ~odet~ amoena H

~ ~e

La~a elegans H Lol Lotus leu~phyllus SsGoar G~etiaar~u~ H ]Iyf llymenopappusfilifoli~ H I,afr ~ylafremo~ii H tom ~tusmi~anthusGbi Godetla biloba H ]tye Hyperi~um concinnum H Mg Layla g~ndulosa H I~a ~tue s~uginosusGo~ Godetia borne H Hfs Ill/pcri~m f~mosum sc~e~ H Lap Layla plalyglossa H Ls Lotus ~coparius SsGodu Godetia dudleyana ~ Hp llypc~cum perf~atum ~ ~ Lg Ledum g~ndulosum S Lx Lotus sp. H, SsGoqu ~odct~ quadrivulucra H }Iyg llypoc~c~s glabra H ~ L~I Lep~ium ~sio~rpum H Los ~tus s~e SsLu Lepidium nitidurn H Lst Lotus etrigosus H
Gvi Ooda~ viminea ~ Hyr llypochoeris rad~ta H

~q Le~dospartum *quantum Ss Lts ~tus s~piunat~
Grs ~ra~ia npinoza Ss

Ily~ H~ptis em~i Ss ~ ~f
Le~t~ad~lon ealifo~i~m Ss LaI Lupinus albi~ulin

~LpnLepto~cty~ nu~llii H La Lupinun albifr~ Ss
The plants In the list ha~’c been classified as herbs (H), shrubs (S), and trees (T), wlth a suhdh’lshm of

Lpu Lepto~y~ pungensSs tar ~pinun arboreun Ss
~hruhs into those thut may be classified as sagebrusb type species (Ss). The classification of many species, bmr-

¯ever, ts as yet (Inesl.iml;lhle ;lilt] is snhjecL tu oh:rage following fnrlher shnly.
z Tills symbol carries o~’erltnc, i.e.. ~.

~te plants in tbc llst ~c been classified ns Imrhs (H) shrubs (S) :rod trees (T) with a su
shrubs into those that may be cl’tsslfled as s’ ~ehrn~h ~ ¢.~1~ Cg’-" M ¯.= , ’ )dldslon of
ever, ~s as yet qu~tmnaole and i~ subject to change following further study. Y p s, how

I
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TABLE ~-Continued TABLE �--Continued
A. Alphabetlc~l List by Genus of Plants Other Than Grasses~Continue~           A. Alphabetical List by Genus o~ Plants Other Than Grasses~Contlnued

~b ~col~o~ bi~elo~il H                      Sli 8~no~op~s linea~follu~ Ss ~g Trlfollum ~racilentum H Vim Vin~a majorSco ~ophu~a callforni~ ~ SI~ St~p~mer~ ~na H
Tin T~folium involu~atum H Va Viola adun~Sfh Se~negea fasci~la~ ~llil S Str Steplmnom~ia ~i~ H
Trme Trlfollum m~oc~p~lum H Vbe Vio~ beckwlthli~pu ~e~ ~milum ~ Svg Step~nomer~ virga~ ~
T~mi Trifollum mi~odon ~ Vib Viola blan~~o Sedum obtusatum ~ Stl Sti~ingla linearlfolia ~
~m Trifidium monanthum ~ Vie Viola ~neata~ ~um radialum ~ Sfi Str~p~nthus infl~us ~
Trob Trifolium obtusifl~m H Vii Vio~ loba~~x Sedum sp. H S~ Strep~nth~ tort~s~ H
Tro Trifollum oliv~eum ~ Vio Viola ~elh~~s Sedum s~hulifollum ~ So 8t~az o~ci~lis ~if~i~ S
~r T~follum pratense H Vpo Viola pedun~ta~ 8eneclo d~sli Ss ~f St~ax o~dualis ful~en~ns S Tro T~folium rep.s H Vipr Vio~ prae~r~aSIc ~neclo lugens exal~tus~ Sue S~e~ ~ifom~ Ss
~x Trifollum sp. ~ Vip Viola purpur~Sep " 8enedo paucifl~ H Bud ~ d~esna H
Trt T~folium t~den~tum H Vis Viola sarmentosaS~ Sene~ triangu~rls H Sum ~eda moquinl Ss Try T~follum varieaatum H Ve Vitis callf~ica SSvu 8enee~ ~ulga~s ~ Bus 8~me~ ~uffrutescensSs Toy T~llium ov~um H Vg Vitis girdlana SBT Sequo~ ~igantea T Sni ~werl~ nlti~ H
Tsg T~ium sessil~ gigant~umR ~eq~ semp~mirens T Swr ~wert~ rad~ ~
~o Trlxls ~lif~ica SsSh~ ~hepherdla argentsa S SM ~ymp~i~rpos albus Ss
T~ Tro~o~rpum ~aeile ~ WSih ~a ~racea ~ Syl Symph~arpo~ lonoifl~us S~ H Tauga heterophylla TBid Sida~ea dlploseyplm ~ Smo ~ympho~rpos mollls Ss H~ Tsuga mertens~naT P~ Washlngton~ filif~a’Sigl Si~l~ea gla~escen~H Bar S~p~ri~os ro~u~ifo~ius Ss Tya Typlm angustifol~ H Whm Whipplea ~des~ SSire ~i~c~ ~lvaefl~a H Syx Symp~i~rpos sp.Ss Tyl Typ~ lallfollaSdm Bilge doug~sil monant~ ~ Whale Wh~neya deal~ H

Sic . Sil~n~ ~lif~i~ ~ Wos Woods~ scopullna H
Big Silen~ ga~i~ H T Wor Woodwardla r~ns
Sfl S~en¢ l~m~nll ~ ~ Wy~ Wye~ia ang~tlfolia H
~ Sim~ c~if~ ~ T~g Tama~ g~iea ~ Wyg Wyelh~ glabra H
8i~ Sis~um ~iszimum ~ Tso Ta~e~um ~mphoratum~ ~ UIez europaeus S Wh Wyeth~ helenloldes
Bii Bisymbdum i~isum H T~v Tar~m v~ara T L’ Umbellu~ria callf~ica T Wm Wydh~ moHis
Sic ~i~ym~ium o~eln~e ~ U ~ax~ ~evifol~ T U~ Umbellularla califo~ica S Wyo Wydhia ~a~
Sip Sisymbrium plnn~um H Ted Telraeo¢~s dloi~ S U~ Uropappus llnea~folius
8pb Sisy~rium pin~tum br~hy~mH Tv Tetradym~ canescens Sn Url Uropapp~ llndl~yi
Bib Sis~nehium bdlum ~ Teo Tetrad~ ¢omosa Sn U~ Urt~ gra~lis holose~¢ea H XSins " Smil~na se~ilifolia H Teg Tetr~ym~ gla~a~
8n ~o~num nig~m H Ts ~drad~ia splnosa ~s Xg Xerophyllum ten~Box Zolanum sp. ~, SB Ts~ " Tetr~ym~ zte~le~s SS VSu So’hum umb~if~m Ss Thf T~ia~m fe~le~
Swa . Solanum ~i Ss Tpo T~l~t~m poly~r~m H V~ V~cinlum caeslfftosum S VSx~ ~o~num xa~ii Ss Thin Thamnosma mon~na Ss Vm V~inlum membranaeeumSxg ~o~num xantll g~escensSs Thfl Thdypodium ~vescens H Ymy V~cinium myrtill~ SBoo ~olldago ~ifo~i~ ~ T~ ThermopMs gr~ilis venosa ~ V~ V~elnium o~eiden~le S

Y n Yucca brevifol~ T
Soy ~ol~ago ~mbosa ~ Tma Th~opsis ma~ophyl~ ~ Vo V~dnlum ovatum S

Ym Yucea mo~vensis
S~ 3o1~o ocaid~lis H C2 Thu]a plica~ T Yp Va~uium parvifollum S

Yx Yu~a sp. Ss, T
S~ ~ol~ago sp. H Tim Thysano~arpus ~rvlpee~ Vap Vaneouwrla pan,flora H ~w Yucea whlpplel S~
~p ~oli~o spathu~ H Thl Thysanocarpus h~n~tus~ Vn~ Venegas~ carpe~oidesH~1 ~onchus oler~eus H TI~ Thysano~rp~ sp. H V~ V~ra~rum californium HSos S~bus si~he~sis S Tio T~estromia o~glfolia Ss Vev Vera~m virlde HSo ~p~cel¢ ~lycina Ss ~ To~eya callf~i~ T Ve~ ~ Ver~m ~hap~usSp~ Spaera~ea am~g~ ~ T~ Tr~ulus te~eslr~ ~ Vel Vibu~um ellipti~m S Ze Zauschn¢rla eallforni~Sda Sp~era~a ~vidsonil H Trw Trlcard~ wa~il ~ Yam Vic~ americana H Zoo Zauschn~rla ~ana H

Sf Sp~erale~a fasclcu~ S~ Tl Trlchost~ ~natum Sa ~gl Vieia gigantea ~ " Zl Zauschne~a Mtlfolia
Srf Splmera~ea fremtmtii S Tld Trichostema lanatum denu~tumSs Vdp Viguiera deltoldea parlshii Ss Zf Zygad~nus fremontil
~ro Spl~eralcea rolundifolla H Tla T~ahostema ~nceolatum H VI Vigulera la~inla~ Ss Zpa Zygadenus ~n~lalusSpea ~phenos~iadium capitel~tum ~ Tlx Triclwstema ~xum H Vir Vigulera rd~ Ss Zve Zyg~en~ wnenos~HSpe Spiraea ~espitosa S Tx Triehost~nm sp. H, Ss
Sdo ~piraea ~nsiflora S To Trient~lla europaea ~tifol~ H
Sdu Spiraea douglasil S Tra Trifolium albopur~reum ~ The plants In the list have b~n classified as herbs (H), shrubs ($), and tree~ (T), with a subdl~Ion of
Sbu S~hys bulla~ ~ Tram Trifolium amplectens ~ ~h~s Into those tht may be clarified as sagebr~ t~ specles ($s). ~he classlfl~tion of many species, how-
Sto S~chys c~if~ni~ H Tran ~ifolium a~ers~il H e~, Is as yet questiouable m~d Is subject to ~ange following further study.
Stp Stanleya piana~ Ss Trbo Trifollum beck~thii ~ n ~his symbol carries overllne, i.e., ~.
Sb Staphylea bo~nd~ S Trb Trifolium brewe~ ~
Sa~ S~ice ar~i~ ~lif~i~ S Trei Trifolium dl~tum
S~m Ste~ar~ med~ H T~de Trifollum ~paup~aSum
Sta 8tel~rlanitens H Trf Trifollumfu~tum

The plants lu the list have been classified as herbs (H), shrubs (S), and trees ($), with a suh~l~on of
shrubs into those that may be classified as sagebrush ty~a s~eetes (S$). The ¢lassifi~tlon d many speOes, how-
erer, Is as yet questionable and is subject to change following further study.

a ~s s~bol ~rHes underline, i.e., X.
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TABLE ~Continued TABLE ~Continued

B. Alphabetical List by Genus of Grasses B. Alphabetical List by Genus of Grasses

A BOr~ Bo~el~a ~ot~roc~i~ Dx~ Dan~ia sp. Nix= Hilar~ sp.
BOx~ B~e~ sp. Du~ Dan~n~
BRma~ Briza ma~ma DIx~ Distichlis sp. (S~ghum h~epense)*

AGv~ Agro~ron ~ninum
BRm~ Briza mln~ D~ Disti~lis spi~ H()x~ Hol~ sp.AGd~ Agropwon ~syst~hyum
Ba~ Bromus are~rlus DIt~ (Distic~is ~t~)* (~ghum sp.)*AGpr~ Agro~on ~inglel
Bb~ Bromus ~fzaefo~is fig2 Hordeum gusson~numAGsm~ Agro~on smlthli
Bc~ Bromus ca~na~us ttj~ Hordeum jubat~m

AGx~ Agrop~on
AGs~ Agropyron spicaSum Bco~ Bromus commu~ ~ lira~ lIordeum murlnum

AGt~ Agro~o~ tene~m Bg~ Bromus grandie fix2 Hordeum

(Agrop~on pauciflorum)* Bh2 Bromus ~de~eus ECc~ gchinochloa ~usgallii IIYc~ Ify~ ~if~ni~

Ae~ Agrostls exarata (Bromus mollia)*
~a~ Agrostis hallil BI~ Bromus ~evipes Eca~ Elymus
~ Agrostis hlemalis Bmn~ Bromus madritensi~ Eco: Elymus condensatus
~ Agrostis ~hoensis Bm~ Brmnus marginatus Eg

(included in Bromus carinat*~)* Em~ Elymus m~ouniiAleZ Agrostis lepta
Bo2 Bromus ~tianusAoa Aorostls ~egonensls Emo2 Elymus mollis

Ap~ Agrostis ~lust~s Bra~ "Bromus r~e~sus - Ex~ Elymus sp. Kpffi Koe~ phleo~es
(Agrostis alba)* B~~ Bromus ~gidus

~ Agrostis rossae Bru: Bromus ~b~s EPr: Eplcampes rlg~ns
~ A~ostis 8p. Bse~ Bromus secallnus (Muhlenberoia rigens)*
Ag~ Agrostis ~urber~na Bx~ Bromus sp.

AIe~ A#a ~es~tosa Bsu~ Bromu$ *ubvelu~inu~ (Er~rostis ~inacea)*
(Braun bre~iarin~$us)* ERc~ Eragroslin cillane~is L~~ Lamarck~ aur~(Desc~mps~ ~e$~to~a)*

Bt~ BromusAId~ Aira ~nth~es E~ EraOr~$in sp. LPfffi Lepto~loa ~if~is
(Denchamp~ia dan~onloldes)* Btrffi Brom~ t~nll LPxffi Lepto~oa

AIi~ Aira el~oa~ Bu~ Brom~ unio~en

(Des~mpsia elonga~)*                            (Brom~ catharlleus)*
AIh~ Aira ho~formls

Bv~ Brom~ v~gari~ Lm~ Lollum m~ifl~um
(Desc~mpsia ho~iformis)* Fb

AIx~ Aira sp.
(Festuca dertonenMs}* Lt~ Lolium ~mulentum

(Desc~mpsla sp.)*                                        ~
ALa~ Alope~ aeq~lis Fco~ Festu~ confinis
ALx~ Alope~rus ~p. CAb~ Ca~ostis brewerl (Fest~a kingii)*
AM~ Ammophi~ arenaria CAe~ Ca~magrosl~s ~n~ensls Fe~ Festu~

ADx~ Andro~gon sp. CAn~ Calamagrostis nut~ensis Fern~ Festu~ ebneri Mb~ Melica bel~
AXo~ Anthoxanthum odoratum CAp~ Calamagrostis purpuras~ns F~ Festuca grayl (Meli~ bulbosa)*
ASa2 Arlstlda ~scensionls C~~ Cala~grosffs rubescens
ASd~ Aristida divarica~ C~~ Cala~grostls sp. Fm
ASf~ Ariat~a fendleriana CEp~ Cen~s pauciflo~ts Fmv~ Festuca myuros ~I fr~    Meli~ f~t~cen8
ASo~ Arintida oligan$~ CTI~ Clmetochloa lutescens Fo~ Fes~ucaASpu~ Arist~a purpurea (ScOria lutescens)* Foc~ Fes~u~ octoflora h{g~ Mdica gey~
ASx~ Arlslida sp. CTx~ C~e~c~oa sp. Foh~ Festuca octoflora hirtel~ Mi~ ~eli~ imperfec~
APc~ Aswis ca~ophyllea (ScOria sp.)* Fp~ Festuca pacifica ~Ix

(Aira caryophyllea)* CTv2 C~e~chloa vir~ Fre~ Festuca reflexa hls~ Meli~ spec~bilis
APx~ Aswis sp. (Se~a viridis)*

(Aira sD.)* Cttxffi Chl~is sp. Fx~ Festuca sp. ~Isb~ Melie~ subula~;
AVb~ Arena barba~ CItv~ Chlori~ vir~a~ Fsb~ Fenlu~ subula~ Mt~ Meli~ l~eyana
AVf~ Arena fat~ CIl~ Cinna ~lifolia Fv~ Festuca viridula M (}l~ Monanth.ochlo~ litloraliz
AVx~ Arena sp. CIx~ Cinna sp. MUf2 Muhlenbergia filiformiz

CYd~ C~ ~clyl~ M Ujz Mu/denberff~ ]onesii
CYx~ C~o~n sp.

~
MUmo~ Muhlenbergla mon~na
~I Up~ Muhlenbergia p~t~i
M Ur~ Muh.lenbe~yla repcns~ Gv~ (lastrldlum ventricosum M Ux~ Muhlenberoia ~p.

D GLeI~
BEe~ Beckmannla e~ef~mis GLp~ Glycer~a pauciflora

(Beckmannia syzigachne)* DCg~ Dactylis glomerata GLx~ Glyce~a
B~ Beckmannia sp. Da~ Danthonia ameri~na
BOca Bouteloua curtipendu~ (Danthonla ~lifornlca ame~na)*
BOg~ Boutelo~ gr~ilis De~ Danth~ia ~lif~ H NI~ Not~lcus la~usBOh~ Boutel~ hirsu~ Di~ Dant~nia in~edia (I[olcus lanatus)*

tlIj~    Hi~ria yamesii Nx~ Notho~s sp.
* Changes In Nomenclature In llitchcock’s "Manual of the Gr~s~ of the United States." IlIr~    Hilar~ rig~ (Holc~
z This symbol carries underline, I.e., X.

~ ~ls symbol carries underline, I.e., X.



H
0

H T~uga het~rophyIla T
H: Aceeulus eali$ornlea T 0 Chamae~jpar~s lawsoniana T
l!M T~uga me:rtenM.ana T 0~ Fraxinus or~gona T
ttw CeY, i~ minMssipplene~e’~reHoulata T 0~, Pyru~ rlvularla T

* Symbol~ of plants not occurring in alphabetical sequence In Table 4, B.
^z This symbol c~rrles accent, Le,, X.

a ~l%Is symbol carries underline, I.e., X.

a This symbol carries overline, I.e., ~.



266 CALIFORNIA FISH AND GAI~E °

TABLE 4---Continued
C, Supplemental L~st of Symbols for Plants OtheP Than Grasses~Continued

P V CASTLE LAKE TROUT INVESTIGATION
~’ ~~ ¯ v ~,~o~ ~ 1946 CATCH, ~ND CHEMICAL REMOVAL OF~ C~ium ~yanum T V~ Fr~inu~ v~luti~a T~, c.~.~. ~ ALL FISH~

Q Cas~nopsls chrysophylla T W Qu~cus wi$lizenil T Bureau of Fish Conservation, California Division of Fish and Game
Qkf Cucurbi~ foelidi~si~ H W’ Pin~ ~nticola Tq~, c,~,~i~ ~,t,,,~ ~ w, A~i~, ~o,,~o~,,~ T Castle Lake is a fairly typical Northern California lake. It has an

w~ ~ .....~i/or~. T area of 47 acres, and is located near ~t. Shasta, Siskiyou County. Anw. z,,u~,,~ ~,a~ti r intensive investigation has been made of this lake since 1938, and a creel~ Wr Pinus a~i~ulls T
w~ ~a ~,~,, r census has been conducted since 1941. The objectives of the investigation

R Se~oia s,mp,~¢rens ~ were to determine the most suitable species of trout for lakes of this type,R~ Alnus ~ra T
m A~, ~$~ T . X and the optimum number and size to plant. The lake contained small self-

maintaining populations of mackinaw trout and minnows, but afforded
S x~ s~ ~ T no facilities for significant natural reproduction of rainbow, brook or

Xar SaHx ~ophy~ S
x~ s,~i~ ~i~o~ T brown trout, the principal species produced in our hatcheries. It was

s*S e~i~ ~tla~ ~ xcXD~Z~S~ ~ S S therefore decided to stock equal numbers of each of these species annually
s’ 21~ ~ ~ x¢~ s~u ~ s to determine the one best suited to conditions, and later to concentrates~ A~, ~,~t~ ~ Xo S~i~ ~ S on that one ~o determine the size and numbers to be planted to produceSP Pinus muri~ T Xg Sallx geye~na arg~n~a S the optimum catch.S~ Cu~e~ sargentil T

XI Salix l¢mmonii S
x~ s~i~ ~,~o~ ~o~ s The results of the first five years of the census, 1941 to 1945 inclusive,

W
Xp ~alix petrophi~ S
Xni Z.~x~r~ s were published in July, 1946 (~Vales, 1946). During that period the
X,m z~ ~,~,~1,,~, .....n~a S brown had been the dominant species, providing approximately half of

"l’W Lith~arpusQuercu~ ~,,,,,~,~,~’~°~ ~
~ ’~"~,~’,~ ,~,,~,,~,~’~’~" w s the total catch iu numhcrs, ~md far more than half in weight. IIowever,T,, A~,,~,,,~ ~,,n~,,~o~ ~ X,~ ~’,~ .......~V,,~ ~,~n~,~ S there was reason to believe that, while the brown trout might provide the

TrT" PinUScu~e,~r~u~,aZor~,~ ~ TX~X~S~xS~ ~n~a’~W’~ ....~U~ ¯ bulk of the fishing when planted together with the other two species, either
one of the other two might provide better fishing if planted alone. It

~ was, ~herefore, decided to begin the second phase of the program, plant-
Y ing one species only, and since brook trout are used in many parts of theu ~ ~r~o~ ~ State for lakes of this type, this species was selected.Ux Euphorb~ 8p. ~, Ss Y Pinus ponderosa T It was realized fl~at, if we merely refrained from planting anything

but brook trout in Castle Lake, the brown trout, because of their longevity,xThis symbol carries accent, i.e., ~.
would continue for years to be a complicating factor. It was therefore~ This symbol carries underline, i.e., X.

- decided to eliminate all fish by "poisoning" (i.e., treatment of the lake~ ~ts sy~o~ earrles o~er~ln~, i.e., ~.
with rotenone) in order ~o get a fresh start, and it was hoped at the same
time that we ~night make a sufficiently complete recovery of the fish killed
to’get a good idea of tl~e total population in the lake.

The present report gives the data on the anglers’ catch in 1946, and
on the destruction of all fish in the lake by rotenone in October, 1946, thus
concluding the "First phase" o[ the investigation. The lake, at date of
writing this, still contained so much rotenone at 30 feet depth and below
as to be lethal to trout. Upon recovery, it will be stocked with 20,000 brook
trout, thus initiating the" Second phase" of the investigation, in which a
single species of trout will occupy the lake.

x Subm]tt~ for publication June, 1947.
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.VEGETATION     TYPE
OF

CALl FORNIA

(Ponderos(z~ deffrey~ and sugar pines diane)
Ponderosa pine or mixed with Douglas-firorthefrue firs.

Redwood

Douglas-fir end Fir

Lodgepole pine--Whitebark pine

Piton pine and Jun per

Woodland- Grass

Grass

Chaparral

Sagebrush

Desert
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